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m ® t 

• h hE*itfc?- (ffiltS&ttftflSL ^Fo7^f) (DftM#i:«m 

*?T'^<> ££^fi^£fr]$p-r£DNAE?iJ©|5)£ Magramb, Nature, 3 

15:338, 1985) N t h£A*x;l/»|«5©IHS6 (lliftb, "7- * 7 ^jfe^x^Uv 
+Oj#0; 1994) N ^ClilfOWI (#];Ll^ Mullerb, Experienti 
a, 47:923, 1991) % *ft*ffl^fc*ffl«K©£*lc3pJffl$ttT*fc (#]*_ti\ V 
elander^, P.N.A.S., 89:12003, 1992) « itfc^ *A©$*££ LTttCftST' 

t«tlt$nT^5^^^ttC©Bfl*Ucftt)fiL^iffi?L»«3T**Si^^So 

vtzmw^®ft*&&?mAmtt£<&tfT2^toh>tiT^Zo ions 

fclPHW-DNASrSA-f (Gordons, P. N. A. S. , 77:7380, 1980) T'fctk 

U 5 <5 X&ftglt 2>?5& (Takahashi y>, Development. 102:259, 1988) 
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t-*5o moms, *^v*xK*^-ni, mmommuzM^ mmz 

U -*l*1?**>**ttDNAirfr*»ALfc«©-ott N »#AXttfe(t (YAC) 
«^D-^>^*nfctt670kbODNA»ffrT*« (Jakobovi ts &, Nature, 362-25 
5, 1993) o COJUs, TACW^W^i^^xBSWSM^ftc.tfcj. 

tlT^Zifi (Den Dunnen*. Hum. Mol.Genet., 1:19, 1992 ) N ti*»*flft* 

<*t*tnn« mmm(=ilJlts: iWBMttJi ^*. * 

* t ^ADNA*^YAC5^y-T^ *©20~40**fc**©*a* 
fcgdLTU* (Greeny, Genomics, 11:584, 1991) 0 

(Richa*. Science, 245:175, 1989) 0 00***$*.*** *m*tZ*^T 

t ^mmmmn aiu ******* t nfifl«^ Ttti 

tf> Cook*, Nature Genetics, 7:162, 1994) , Tfl»«# (Hood*, Cold Sp 
ring Harbor Symposia on Quantitative Biology, Vol. LV1I1, 339, l 993 ) 
ttftSftttftffi (Carrol 6, P.N.A.S.. 84:8535, 1987) % ^hn 7o (D en 
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Dunnen^, jfflE) fit Z<D? - Riif£ift*<lMb£jg;L£*£ $ ^o: 

D^'J>Ii Ol.5Mb, Cook£, HiJie) , gljU (~3Mb. Zachau, Gene, 13 
5:167, 1993). H£j£ A (M. 5Mb, Frippiatb, Hum. Mol. Genet., 4:983, 1995) 

&<D&ffi~?\i*m&T*&Z> (BWi'<4*7-t, 1993.7.5.) 0 

G'OKti, ®#i»~10Mb&±©*§$£WLT^£o ftoTs &6I£Eiifc 
^^©G^ K±tc#£lJ-SC£^£^£teoT^ :nt»oitig^ 

mw%mm\z$5^Ttt, &*&ffiic«fco±&©is^£j&^s*££cDDNA£ 

iAtSCi^T^So dtlliilC. (t b©l#£#)50~300MbCD;*; 

ntl^^ (flitf. McBrideb, P. N. A. S. , 70:1258, 1973) , ZOtpX i>m& 
T'£>5 (Koib.Jpn. J. Cancer Res. , 80:413, 1989) 0 ^ *? D-fe;l'£iWft<5 

* O * 7 ~ A^M© lieiii?© ?7h'> 7K*D<DilS#P 

(Mz.tf. Saxon£>, EMBO J.. 5:3461, 1986 ) 0 ^.ot;K:^>7 
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* (Koi*. Science. 260:361, 1993) . 4*0***1*, ma±co 

tt*ft*e«ft*-«HMeJM (Evans*, Nature, 292:154, 1980 IciOtt 

Mi'JiftKffftASiitn,*: (#Wtf , fcMOar&i Natorei 336:348i i9 

88) . S*DNAOa»Ail^*«Tliro»©YAC^**-K ? D-^>rBr 

^^^^wtc ? -, nmk+<*>r<7< 9 . pl43 ., m 

9) o 

•«E»T**fc%A&ftT.fc (Croppi, J.Bxp.Zool., 228:253. 1983- ti 

311:438, 1984) , «« im « OW<n * (Sahara, Science. 247-7o' 
7. 1990) 4%*£ftfc„ ' 

©*Ai.B»tjEL<MU *«ttlMU 



WO 97/07671 PCT/JP96/02427 

(Ceder, Cell, 53:3, 1988) 0 ffi#&£^©g&ttlc;fT5J£teg|J&i|# 

4t®ttmtm$i'&b&n$ti, m&jLKfezmmtzt^on&tf&z (Hsieh 

h, BMBO J., 11:315, 1992) 0 ttz, &tt£ft/c^fi§t£T'te£#fi kit® LT. 
de novo©* f-/Wt*<jB ^£3*1X1*4 (Antequera t>, Cell, 62:503. 

1990) o ioT:n*T?o»^ autumns*, t h-^**at«»iii&©fc 
&3E-r s t m&t h z t it nw> T- \t tt & o e 

C1CT% BB»?-£*>©<!:LTHlinensee&©2o©$|l# (P.N. A. S. , 75; 1914, 1 
978; P. N. A. S. , 76: 879, 1979 ) fc&B Lttttfttftt fctt^o lolit^il 

iist^^xBciffl^ to ioii7 9 MFFsaiiai^^^Ecaiteo^aoaaiHi^tcj; 

£ftT^£ 7^©T7h-7, ll*tt, 5gj5, 1987) o 1 

£n/cC<hW±fe©lllmensee£©fg#&*te^ 0 

ftoT, *£BS(i N #*&fe#jmi*©Hfrtf£&&U S&llifrii: fete*© 
»rtf±©iifc?£&3hl-S*^5#t Midfeet tf*©^SU £tffcf(K©*y 
5#fc r»fc©ftfiHS£it#*-SC££Btt£1-S 0 
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*BE©Sl^ijaT©*!>T*So 
©ftS2&o 

tt*©Kfr*«*u »»fe#**^tt*©»ffr±©afe?-*»3it** * 

»)* * 5#fc H»«*flF«t*A:©©|fE(4)©»^tttt*ffj|^ <5 | B|a<OMo 
(6)85E(3)©*/5#fc M6«*/:tt*©T»oSE«cJ:0»&n*. 
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(7) ffiE(3)©**5#fc htt«!t>L<tt*© ; fR*/rtifl5IE(6)©*t hft$i*>.L< 

(8) Mie(3)© + > 5#b bIi^kL< l**©^M£/cteME(6)©#b btb^)^ L < 

a«ffiE(3)©*>5#t h»«9t>L< »i*©?-fc*fcttfl&E(6)©*t hI)$JkL< 
ii*©^^. WE©»fe(**4l.^i^©»r>Tr±©ilG?i:Hi;**^ttffiI^© 

M&«a*5J:tf*©?5&o 

QBfflE(3)©*y7*k Milk L< tt*©?S*fcttl5E(6)©*b h»«atL< 

wi*©*rK-±©$t£*£ss^$-t*\ *<Dm<tob iTo&m^wizm&wtomz 

Q3ffi!E(3)©*y 5#b Hit L< li*©^M£tf:tiiiuE(6)©#b ht&#J*>L< 

tezo^mz, S5E©5fefe#*5i^W't©wffr±©jie? ira i:fe*^(iffiig© 

fc^fcttfflBSlcfci^ ffiE©*-*fctt«a©^*ftfe#*Sl^i*©Wrfr± 
BS©ffi4tfttW 

JBlBIt t b2#&feft (Brfr) &ftft-r£A9*IMg©#9r (PCR8?#r) ©*§ 
^$nt^S (PCR»*f) o 
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*5Htt, b h22*ftfe<«A+>5T** fc *tf* t mfi^ (RT . pCR) 

*6HI*. b h22fftfe«A+^7^«||:* W tHfi W ffl (rt 
-PCR) ©&M£*iMtM}i*i^AT&£ 0 

*10Htt. TT2Btt* fc *^ Tt M 4#*fe# ***aft Tl ^ ci 

»12Ht4, Rft**ttlt»«iettC418Wtt^^ h©tS*#*3ftTl,**. 
fflSBttv b HW»7^$ >m^^xM^b hmiiwift ( 
ELISA) *<*$nT^* 0 

BLISA) ^SftT^ 5o 
*15 H tt, tM«M7-J K-T>D->H4B7©**f (BLISA) oft* 

ESSBISi* (man*FGi5) ©FI8l«MrO»J|lt«H-*ft# OB » 0 , J|T4ls 



*> 
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%\m\U t H22*!fefe#*ATT2aiiaatlc*5ysh HlK?iJ©&tb (if-tf > 
«P«f) ©fc£***«ftft»2f*T'*So 

«21Btt* t h2#ftfe(*«»»r)t*A*^5T»>^©?»ic*>H^Tb h2# 

»220ttx t M4*»!fe(*»A*y5^">^»*(ciJl^TffllSl*ffilct h ju«| 

fg23B(ix LoxP-pstNB075X$ KDNA ©ft££^LT^* 0 
H24Elte. ^Ox£#filIC/z©yy ADNA©«££;fLT^S 0 
JR25B(*h V7Xttfttj|x0y; ADNA©*gii£^LTl>So 

t hftfefl:*fctt*©»r)t£«ftu K»feMfc(i*©*rfir±©il£?--£|S 

(2) ^M^^tS7-7 7iH^O ; ^ d t^Sia -5 t b&feft£/c 
fi*-©Bfr)t©&A 

(3) ±!E-7-7X^ffl)}S^ffll^-^^ ^ V7^$8 

(4) +y779xi;fcmt^fe^Mc/s bhae^nsitB 

©«g£g*C£fc:J:t>?f*C£j&<T'§*o tt*^ ::t*ft t hifefefttfcli 
*©»rfr£EftU K»ife#*^ti*©lllfKr±©ae?*ie^1-S^t hl&ggi 
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iEffttfc r&&# 1*239 (HU249) 46*#£U *n*'tt#]50~300Mb 
©«©DNA*£fr£*n«*< N **WC*^Ttt|*iJftfe#:i Lt^l:^ 

95^»f^fc#tnSo *©DNA©*£$(iiI£iMbJSa±*f#\ *ftJgnF©«£*>& 

&©b hae^aaLTi^t,©**^ 

*rn ico^t, bh«nttxii (G4i8, fa-DTf^.A^'o^.^ 
>. h^-r y» »tt*©-7-*-ae^n3i^ (6 ^^^-. lc j. 5 jg !K 

LTtt, tMW/^t; ^ES|fflia©J:9/j:S§aiga7?S»$J:<«< 

©#24 U* 0 C©i»»CttSV40X>/N>-9— 

+ t-frDt.^.0anL fcto (Katohfc. Cell Struct. Funct. , 12:575, 
1987) , ^**PGK-l7o*-*- (Sorianos, Cell, 64:693, 1991) 

S&gfctt, 1992) *KJ:SEKfca**ftu c £ ic «fc t) . m\istitz^ 
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-rt-itfc^, 23«46#£>£t h%k&ft±lZy >fl.\znAZtltz&otl t h 

±IS©^KlE^<£-^P-b;l/BfiJctl0^l^fflMJ^(i\ vt7XA9M (Oshimu 
ra.M. .Environ. Health Perspect. , 93:57, 1991) t±mi&M&&t2> C t(Ccfc <0, 

o 

2) ©&#£ji/ct£a6t^ C©MM£&^£ o-ir^SmU 
^XA9M£W&]t!l&^£C£30<S£ LUc Z.<Dt§i&b, b F 
rt-TSft-rSCtKi^ *i£ft£^o*;l/M£#©£<te. 1) . 2) N 3) 

tis «&&pgT*i££:tT,£-?^X- h ? D€V- 2*$tMBSlC:fcUT. PCR 

(#'J^7-ff x-f>'j7^->3^ Saiki£, Science, 239:487, 1988) N if 
■tf^yoy bl##r (Ausubel£>, Current protocols in molecular biology, Joh 
n Wiley & Sons, Inc., 1994) s FISH (7 yl/* 1/ y-fe ^-fr-i -/N-f y 

'J ^-f -b'- •> 3 Lawrence Cell, 52:51. 1988) »#r$f fc: «fc OIB^S £ £ 

©*g£lSifcu ^fts^tfc©-?^*- 1 ^d^v-ajiimco^ 

£t>l^ *A*atr»fe»±©DNAE^]^»Wi L/:ffl|51ffift^(Th'oiDas b. C 
ell, 51:503, 1987) fC<t*K 4$£©ajfitK:-7-;& -iI{zVf£Jf A"^ C t fc^I 

^-^^Sftfcfc h^fe^^ir>T-^LTv^7.A9^JlSJC^A-9 u ^C(!:tai*i.o 
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(2) M^ii^jft^^n^^ A 
:nn ''" i^eOT^^OMfiii (ECMk Hanaoka*. D 
ifferentiation, 48:83, 1991 ) % (ES^fflflS. Evans£, Nature, 292: 

154, 1981 ) N Btt^ttlM (EG«, Matsuib, Cell, 70:841, 1992) 

^^^txftumtT'ZzztvnsistiT^z. es. mmm^omt, 

gM/NOt ^»fe*»A©*W£LTtt (1) T»&nfct hftfe**4 
892>«<clB3ftfc*g T gg|B B £ ^ * D-fe * c t {c j. ^ ^ - J , 

«*TOtt^-*-***LTi,**. (i) i^PCR. ^ >ro 
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mo&WlT^tzt b&fe#©£^&£^(i-^£«&LT^£C<i:kL Jt^TO 

v-7£LTt h&m&]mt)&im.n (LK Alu^. Korenberg£, Cell, 53:39 
1, 1988) . h Vm&?%Zm^tzW >mVrlz±K)&\hZtlZ> 0 ttz. t hit 
fe^ftftT^-f ^-Ki^PCRS, £.tft h^^^D-y (Lichter^. 
Human Genetics, 80:224, 1988) £fflWc 7 V -y-fe >7. *f >1M =}- ^ ->W 
7*'J ^'f-tr-v'H > (FISH) *©»fe#JB*HcJ:OttBtf SC£j&<T*S 0 

(3) t hftfeWABSffllS^&O+^^T^zftM 

(2) Tfi&n^BSfflKitt^&o+y^^^x^jgtt, < ffl^Rft- /nw^-v 

-a7;l/v'J-X8 £>->*-yf'4 ^±tt, l995>^(Cl£$n^j£T' 

i^ItL^, 0J*.tf. CBAx C57BL/6 Fl Efe*©TT22ffllfe (S&fe. Yagi Anal 
ytical Biochemistry, 214:70, 1993) Cio^TteBalb/c (fife. a*^U7 
it) fc&WilCR (fife, B#*l/7*t) **©8«BteJWK**±KiLTffll^ 

©#a*u\, 

(4) ^y57^l;^U hftfef*©#i#Rtf fc 

^*»*IC*5lfS t HJftfe#©ftJ*tt*tt«J:»)ttliJ$tlfcyy ADNA^ffl^A: 

9Ab h^fe^±©it^^(iJ£lT©<t9lcLT5tlS$n^o h r-&fe#Efe 
*mRNA©l6^(i§ffl«li*RNA^ffll^RT-PCRffi (Kawasaki t>, P.N.A.S.. 85:56 
98, 1988) . ;—*f>-?ay h-S (Ausubel^, filjiE) JC«t ^ft^n-So 16 

jra#CJ:*Bt&&£&j£& (EL ISA, tCih-^M, #^D-y^H^v- a 
7;K >fx>-r>r 7^*, 1987; Sill, fiAfiKUXftSai^, ^£ 

ti}Ji£-fe>*-, 1993) > Ox^^o»; h & (Ausubel t», bHIS) 
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««»»«<B«Kt««LfcT-f v*-fAaff (Koi 6. Jpn. J. Cancer Res 
80:413, I»l»«C.k«>*|B*ft«. * feC . W»T*«Utt Wt rM 

*»»tt- 7 -*-»eTsiaKj:iHe»B©iBaj; 0>BTS5i> 

*&fM**ifc+, 9 ,»* li:r n, T , ^ 57 , w , tMj , lec ]g 

ftAPI, tut* Sir -fx 1991) S-BLISAICiiJX^ ij- = ^ m 



o 



»ESMBO«|£tt9,h Clannaccone*. Dev. Biol.. 163, 288-, 1994) , 
7* (Wheeler t>, Reprod. Rertil. Dev.. 6, 563-, 1994) , * ■> (Si^*, 
Proc. Nail. Acad. Sci. USA. 91, 6143-6147, 1994) CfcHTWft**, 3& 

mm*. i9wiofl«t W> .* a r IB » . tfc% t » w »Bi»ai 
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fc*£ffi0Pa<jE#fcf6£-f £C tti<%\Z>tlT^Z> (Campbell Nature, 380. 6 
4-, 1996) o C*lb»ES**^ttES«fflia*S$ffliai U;^*&fe#£Alc<fco 

O^SW*A$ti/sftfe#*^ttWf>Tr±©aG?*l6^f *o 

DNA«r»«affliia**^ttftAaB«a (ffRtfx cHom bhk«bss, 
mm. i^v--?mm, sF9*ij®^) i^au Mis£#*jfefe#*fcu;* 
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t ^Mfi?^D^^ U ft^-XnAx^MM (CHO) 
^xp-THfi^ALTtus^j^^^ (Lynette , > B . 

otechnology, 10, 1121-, 1992; Bebbingtonb, Biotechnology, 10, 169- 199 
2)o 

*»MJc«kt)se,n*hh2#, i4# % 22mmn& ******** ? 

«*U (22#^fe^ J: ) **l^no«fi?©**6WE?U©*«»*fii»L»4o 

5>^z^^ 7 ^ (Greene, Nature Genetics, 7, 13-, 1994, Lonberg 
Nature, 368, 856-, 199430 iJtKLT, b H:^T«*SftUOl: 

fc, *5£Wfc.fc!>»&ftS2*+]4* % 22#+14#H©&fe# (^) ^|5jB#{c 
****** 5 wxwto+K ifctflc, *n&«E«CtlCj:?)»6 
n«2*414*+22*«Oftfe* (K^) *Hl»C*l»ti7^Wto?« 

T?** (Greene, Lonberg*. ^Iie) . 4*36©ttli«c»LTaa 

#0^14t*7^t Mt *Ci4<a*ft 4 (Greene HE, Lonberg 
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#&a©im*&^iiii 

*g|nl*a<^&;i& (Joynerb, Gene Targeting, 1993, 1RL PRESS) £ffl^T5&li 

loxPiE^iJ (Crel^Vk'^-tfKJ;^.!^*.. Sauer£. buIS. tifc^FLPUn 
>k*^--tf-FRTf£?i]£fflWcO* Gorman h, Science, 251, 1351-, 1991 CD^Jd<*> 

2. -^©^sijit^^^^n/ciieM^Wtt^^xEs^^^^M^cDii 

ft— s MIS) o 

3. 2. Tm^n/cM^oK^jiiJii^^^^n/cv^xEs^jiaic i. x-m 

tnm^B^-. mpUlCreUo >k*^--tfil£?- (Sauert>. fjlS) £-B#ftK 
iAU loxPIE^ijOFB^Te^^^S^iecoTm^O^fiilitfe^ tclf A$ 

¥%m. $L&W$L<DMl&&Wu P255-, 1995. ¥±*±) c 

5. 4©^ m#nm. Kmxin-?vxEsmm) z^mnrntitzi tv-t^m 

iaftSfjHIfc?£#i;k r-l4#&fe# (»rfr) £*»A-f So 

6. 5Ti#£ft^#£ggfflfl£<>; Ltzi 0 d -fe;Ht£(C<fc *K 5 £ ^MM 
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hWXs Shinkaib, Cell, 68, 855-, 1992. BMjtzSiy ? * 7* h^** N 
Kitamurab, Nature, 350, 423-. 1091) *&*fcE**±B& LT 6 TH&tlfc 

£RE¥»|fllK &&ff£©Stt&flK P234-, £±tt % 19 
95) o :oBy>^i:^ Ttt7!)7S ^ *»<K«LTHSfca % iiL 

2f£B©H#tt3ME 

X, lui£> 6lic;,^7^79x, Chen*, EMBO J., 3, 821-, 1993) t<0 

**ok hft#a« (i4») ( 2 #) N ft*** (14# ) +MU (22 

#) **^ttfc h$iE#Ifl (14*) +6«|«: ( 2 #) + g|jjA (22*) ££fch 
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G418faH£it£ : f ^-ktSZfv X i KpSTneoB (Katoh£> Cell Struct. Funct., 1 
2:575, 1987; Japanese Collection of Research Biologicals (JCRB), Deposit N 
umber: VB039) £frJ|5gg|tSal 1 (£S») "T?«MKfl:U t hJE1%®mWmm¥L-\ 
(RIKEN Cell Bank«A¥. RCB0251)^A Lite HFL-l*fflflS& h «J >te£U 
5xlO*fi/iDl«!:^:S«t9»c^;l/^yD©iJ 7 7 - (PBS) CSSLt^b 

3 >£irfcofc (Sfflb. "ffllftX^XIMIftAPl. f&t&fct. 1992) o 25//FCD^* 
!?1000V©mff^4iniDgOxl/^ ho#U-i/ 3 >t;l/ (165-2088, '<j*? y K ) 

(FBS) *»JPLfc-f-^M12*H|i (BITF12, t^?) *^t?lOOminffl«|iS*ffl 
7"77f 7^'>t-l/ 3~6fe{Cjf^L/Co 1 BmtC200/ig/ml 

OG418 (GENET1CIN. i/^-7) ^#trl5XFBS^^ L/cF12^1i<i:S§^^/Co 2- 

<ta&, 100 mm-> + -l/lc:fStfi#@U&gLfco 

•7t7XA9fflM (Oshimura, Environ. Heal th Perspect. , 93:57, 1991, JCRB0211) 
£lO%^Ji£Ml7it (FBS) *SinLfc*OW<? a&g-r-^H&tfS UsTFDMEM, 
<hl^) 100 mm 5/ + - l/T'ig« Lfc 52^'^-7°©G418WttHFL-l *fflj®£l5 
X^SGlfcJfllfaCFBS) <h200/ig/ml©G418£^j!jnL/cF124 1 T\ *tt**ni00imir> + 
-UT'^SLfcc v-5xA9M<hHFL-l h U 7° •> y&m'&ZM'tlWft® 

-^^^Ifol^L, lOOran^t-KcSSLlO^^li^Jfiire (FBS) 
L/cDMEM<!:15%-4I£MlM (FBS) LfcF12<h ©^*Zl£$|+T¥B fc> 

-b^sl^o Mi^t* («7kfe», isai^^Ky-y?, ¥±*±, P . 127-, 

1992) tCie&SftT^S^&Kftofco DMEMT'MiE®£2[5]fto/c& > 2ml © 
PEG (1 : 1.4) 1 £H&3U $ t>K, 2mlcDPEG (1 : 3) 

iaMi&£Lfc 0 PEG&&£!R^M. Mdart^lfe (DMEM) T'3i£]fto/c&, m 
f©^i (10%FBS, DMEM) T'l BB*tLfc, IfflBS^ h U 7 •> >&3fcJ: «9 
U W'<<<> (Ixl0- 5 M, ->^v) fe<tr>'G418 (800#g/ml) 
Kb (10%FBS> DMEM) ic IRABU 100mnr> +• - U 3 fttcjf;! L/c 0 3 iBRR^S L 
fcSL 4C/:3dx-^ h 'J^'>>teS^J:t)iBBI!a*»tkLG4I8 (800#g/ml) 
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^VMtR^ (10%FBS, DMEM) mU: 0 

Mb®??*? (3-x^- N 3025) izxmmmm^ioso%mum^tx^m 

Ltzo zJl-bi K (0. 05/i g/mK f^;l/->>, fDTt^) ££iri£t& (20%FB 
S, DMEM) (C^&U 2 B? B *\%mi i ? u*J\s$:mf&Z-£tZo U 

(37°C) LTfc^/cIf^ >7^5 «>>B (10^g/ml, 5/^-7) 
ffl7^3lCi/;U 7* y^«atit>S*JCflt^ffl7 7^3*# AU 34°C. 80 
OOrpm , mfilO&foZ'ati^tZo i ? o * JVZmMfclgl&izmm U 7-r;u*- 
TiJtJiLffiMUco v>XA9?ffl^^80%!SfDCD^g|^T-^SLfc25cm J 75X3 

D -"^itt §^D-«it5k r-&feft (2#. 4#, 14#, 22#) 

BSl^>K7.y^ #:±*± N p.l27-> Kft-,7^ 
(1) PCR^Ur 

mnLtzmm&igmi, illflS^Puregene DNA Isolation kit (Gentra Syste 
m*±) £ffl^T7V ADNA£J4tiJU Z.<DY J umk*mW.tL, t b&fe##M 
^^^^^ v-^-ffi^TPCRjST'2. 4. 14, 22#t Ytk^W^feftt Z> 5 d-> 
£3i£L/Co PCRitlii^O. luzOfJ ADNA£&ffl L (Innist>, PCRHSfcv^ 
HBJtBJK^, 1991, ? 5-<iGeneAmp 9600, Perkin-Elmerft 

tz'&WnU-otzc TaqtfU ^-ir(iPerkin-£linerft§g£m\ 
ftfcU 94^5££llM*;WTtt. 5 fcSU gtt94«Cl5fK 7-- U > /54~57°C15 
8> (^-fv-lck&fcSgH) x #£72^20fcJ>£351M*/WT*£o7 t c 0 75 >f 
v-tt«.»fe#±K:ff<El-*itfi5^ (O'Brien, Genetic Maps, 6th edition, Boo 
k 5, Cold Spring Harbor Laboratory Press, 1993 ) S^Sftv- 77 - (Poly 
morphic STS Primer Pair, BIOS ft; Weissenbach £>, Nature 359:794, 1992; 
Walter^, Nature Genetics, 7:22. mm) £fflWc<> itfS^y^ 4 v-teGenB 

anks mmoT-tK-zziox^uzi&m&j^btizttnitzo &w&? 
o&tewemitz (2# : mmmu m &nw^ urn •. n»j9, 22# : nm&\ 
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2) o 2mm&#®m%izimTiz*t -*-%LV&m&^-*- cpo 

lymorphic STS Primer Pair, BlOSfr: D2S207, D2S177, D2S156, D2S159 BIOS 

C ac (immunoglobulin kappa constant) : 5' -TGGAAGGTGGATAACGCGCT (E?iJ$ 
-fl), 5' -TCATTCTCCTCCAACATTAGCA (1S?IJ#^ 2 ) 

FABPl (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 
(EJlJS-t 3 ), 5' -TTGGATCACTTTGGACCCAG (S£?iJ#-t 4 ) 

Vk3-2 (immunoglobulin kappa variable) : 5' -CTCTCCTGCAGGGCCAGTCA (@£?ij 
S-t5), 5* -TGCTGATGGTGAGAGTGAACTC (BOTS-t 6 ) 

Vkl-2 (immunoglobulin kappa variable) : 5* -AGTCAGGGCATTAGCAGTGC (SB 
?|J#^ 7 ), 5' -GCTGCTGATGGTGAGAGTGA (@£?ij#-f 8 ) 
(2) 7/\/*l/yk>7> >T >1M fa-A/fyij.^t'-> 3 > (FISH) 

FISHMifrl* (teit,, FISHH^yD 3§jH&, 1994) {CfeSftfc^g 

»CftV\ h h2# N 4#, 14#, 22#&fe#*$gttyD-:/ (CHROMOSOME PA 1 NT 1 N 
G SYSTEM, Cambiott) fz c 

Mz.li, 2#^fe{*^^-rs * d - >ti26^-7(745* o- >)43io?*;l/- 

FlSHjgtffli (Mt>, FISHH^^d hn-;U N ff^fcL 1994) fci£$ ft/^&l;: 
t h 2#&-feft#^&tj-/a-7 (CHROMOSOME PAINTING SYSTEM, CANBlOfct) 

o->T'tet h 2#^fe^«t<9 t'h^^^^fe^^tS^^n. £>£Wit h 2 

m hik&^Ts mwt o->€. mjijtiPCRic^ffl L/cy^i- v 

-£*to • liHtt£> x(38i&£^L/Co 3:7^ FISH(C«fc«9f!g£n?cb h2 
®miZL,Ts t MS* 14#, 22§&£#£#&-f £A9&fflj}&£if/Co 
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*XA9«2** (KTAB/122, £^) *ffl WCc LXliT** 
ES*B3J}Si*E14 (Martin L. Hooper* OA*. Hooper Nature, 326 :292, 1987) 

rror. *±a, io95>fcE$n fc »ttica(,^ ^wsHTii, ^ h 

^' >:/C ( * > ^' v) »*LfcC418HttSTONiBt* C*R**, £Ii!lAi*lg« 
A¥) SrfflWc 0 *r«7k6 (1111^^7,^ *±* ±> 1992) ©fg£ 

**tt±»*5iil©DMEMlcB»Lfco #>10'i@©E14£ h 7>>T»f*3*fcB, 
DVnTC8Bft»U 5il©1X4QllcBBLfc*U 5>o**±*fc*. iBSOrp^lO* 
B*&LT±»*BHfc 0 ttB***tf>*r fc «j:<B CU 1:1 . 4PBG ^ ( 
5gPBG1000.<ft*tt»>, i m i DMS0<^>>* 6 i»lDMBM{cfca?) 0.5il*toiLTM 
TlASOWBLfc*. 10.1©DMEM«r*o<0tjD^ e it *> {C1250rpm, 10# 
ffl«4>LT±»*fc* % tt«*3<M©BS»B/|iMlfcBBU »&«vi;»«Btl 

SU: ° 24 ^^300//g/n,l©6418 (GENET IC IN, *tn*A:**iX* 
U *©B<5B#ttX**fTttofc e iaB~10BB»cttB»B tt= , D -- j6 < tfia ^ 
<E> 0 *OlBBfl*ttB14ttBiO'B*A:e)0-5BT*ofc. t0 3D ^e, 
*7*7UMUFtf % 5xio-B*fc?)lilO*#ffl«i|fc (ESaiBffl*ift+l0XDMS 
0<->^» fcBBU -80TCKT»««ffLfc. B*fc*KflBttftlCol,iT10- 
-10^O«^^VADNA^P U regene DNA Isolation Kit (Centra Sy.tertt) 

(Koib, Science, 260:361, 1993) „ *H0«ffl©A9/#22J: 5 L/c ^ d 
*5i1©DMBIIICBBL;^>t*A,40 (***B**fii±») (Ci *K *±T800 
y©#>*«*B*Lfc (1.26j/^x50») o #>7tR»Lfcs^^ tt * 
■*M BBBtt*Bft*firtt,fctt». |JN 8m 

a«ttttBHBBlO'B*fc«)l-7BT*ofc. B»Btt*(Mi*Ttt*BI*©« 
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*JR**5 ? wbJmMMtikmu/m-S . E14/#22-10 . *u 
*;U|l£iMtt$E14/822-14^ E14/#22-25lC:fctf3$A&feft©&&ti&T© (1) 
- (3)(Cck05i^L/Co 

(1) PCR$#r (^211) 

m^MM^yV ADNA£HiJ<h LTt h 22#^fe^±(c#^t ^» itfe? (Geneti 
c Maps, MIS) (Polymorphic STS Primer Pair, BlOSfr : D2 

2S315, D22S275, D22S278, D22S272, D22S274; Nature 359:794, 1992) <Dft& 
SrPCR&iCcfc^&tii Lfco GenBanlu EMBUUCD-f-^-Xi K) A¥- L/c£Sl£?iJ 

PVALB (parvalbumin) : 5' -TGGTGGCTGAAAGCTAAGAA (BE?iJ#-f 9), 5* -CCAGAAGAA 
TGGTGTCATTA (K?iJ#-tlO) 

MB (myoglobin) : 5' -TCCAGGTTCTGCAGAGCAAG (SE?iJ#-f 11). 5* -TGTAGTTGGAGGCC 
ATGTCC (K?iJ#^12) 

D1A1 (cytochrome b-5 reductase) : 5* -CCCCACCCATGATCCAGTAC (IE?iJ#%13), 
5' -GCCCTCAGAAGACGAAGCAG (K?"J#-tl4) 

Ig A (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (I£?iJ#-f 15), 
5' -GGAGACCACCAAACCCTCCAAA (K?i]#-*tl6) 

ARSA (arylsulfatase A) : 5' -GGCTATGGGGACCTGGGCTG (K?iJ#-tl7), 5' -CAGAGA 
CACAGGCACGTAGAAG (SEJiJ#-tl8) 

1^0. l/zgCD^V ADNA^^IMi LT±!£GD lOm®?? << v-Ko^TPCRifil ( 
lnnis£, mil) ^'nU^tZo Z<D1&%, &WM02m*±T<D7z> << 1S> 

-? m m w l tz 2 w ( c o i> t & - © 7° ^ «< v - 1 c o ^ t $ £ n h & £ © it m 

W&ihZtltZo \>A±.0&$kZ%2m\z\7rsto SS2HlC:fcH^ iElBlCt h221=^ 

ot^cd ^-^-(co^T{it'<D^<> Klcftit^^^U: (O'Brien, G 
ENET1C MAPS, 6th edition, BOOK 5*£) 0 itfc^&tf^M&v-rt 
^S^T(CA#Hi*^>1flB (Science, HUMAN GENETIC MAP, 1994, Nature Genet 
ics, 7:22, 1994, Nature 359:794, 19921?) ^II:, ^ftlKi^^l 
tzb<DT*. mftlt&t LfcMT'lite^o 4«©G418i!ft&B14*fflj£**t::o^T> PC 
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(2) 1Mf>7o* 

y A^OlO^lO^b'-^ RIKBN DNA Bank«A¥, Nucleic acids rese 
arch. 13:7813, 1985, pUK19A&*l. 4Kb BcoRI-BamHI (fftf) ^D-yiLT, 

mr*x CBgiiK mmzfriivizMviorjAmizxiTKhuL 

elt>, Current Protocols in Molecular Biology, John Wiley & Sons, Inc., 19 
DNAlC^f-T^i 

tt(iA9/#22©*ntH«*oA: 0 #>-?«]Rfftt<D£{t<Z> A9/« 

(3) 7^*U y *>^^>^^^ a . /W y y ^^_. >B> (FJSH) 
FlSHtftfi* Mb, PISH*tt^Dh = -yu. 1994) fc E *n*:*a 

IC^I\ t F22#»rfe#tfafc:jrD-7 (CHROMOSOME PAINTING SYSTEM, Cambio 
tt) *ffll*Tfrttofc, *©&H, tt*Lfc»«*©S£/t,£K:*5Vvc x E14/#2 
2-9 ttv**ftfe#£ ML fcjg T% ft©3*Mia£Lfcjfcfe#£ LT t h22# 

a±©*«KJ:0, ^t>n/cG418®tt^E14/{f22-9 , E14/#22-10 (it r-22# 
ftfett©±T*4Wi*«a* % E14/#22-14 , E14/#22-25 

-*W*t**BBH| n i* $> ES«©E^©^A> fi«?8^©»tt«cD¥ 

*±tt. 1995>CE*ftfc*ttfcffcofc 0 (*tt«2) T»&n, bh22«te<*' 
*«»LTl»*Ci^MSnfcG418»ttESlBM*B14/m-9*«IS^ 
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e>£5±tf\ C57BL/6XC3H PUt^S* (B#* U7tt) £C3Hitv 0 X (B** 
fc. &£MMS&2.5B©{£8UCR^X (B*^U7tt) ©MlCfrffl©^ 

fcOttiofl©BsauattAK*»ttLfco *©&n£ <*ia) 10*1-0 



ESfiBBStt/ G418M& 


ESM££AL 






^fe^©g$K$ 






©£fc 




~10X 10-30X 305S- 


E14/#22 9 


166 


29 


16 


7 3 6 



fH66®©£A&££;|£L/ci|£3l29E©^£*;0<&£Ufce ^ilttte, 
^fefc*H*T*±E**©»£fe © + {cE14HBiaS*©»Kfe*<KJ6t» 

-rnct>-&, Bl4fflte©*ltt©B»&nsfittM:l6ET*ofco t/Cs 
fi^©SE^(iK22-22{cfc^S^40XT-*>o7 l ;o 

C©t£m«J:*K t h22*ftfe#*«#-r4-7^^ES«Bia«sB14/#22-9tt*>5 
^fiJctis t*rj:*)^^^^fi#©jE1!tffl«llc^k'9 w 4*l**ftjf LTi^SC t*<it 

(HSfeW) t h22#»'&(*:«:ffJ#-r-5BS«||SS**y5-7'>^*ffl««c:*jlj' 
Sfc h$fefe{*DNA©ft#ltB 

■7$*frt><JB*7cte, M4l^7- a 7;K *»tt*-fi>r--f 7-f 2, l 
987>»wK$nfc3rfcGf£l,*KE*Btf*U Puregene DNA Isolation Kit£ffl^T 
VJ ADNA*»tfJLfco C©yy ADNA^^Mi LT (HJfe^J2) T'{$fflL/c£§! 
tt^^-C-JfcPVALB. D22S278^ffl^Tit$sa«5©5fB^lT^o/- 0 ^felc 
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*©/*>- >(iB14/&22-9£8&LTW;o J Alc*J-*-**J£tt* k£ 

^t>©T-10XflgT*fcofc (£3H) o «3tatc*5^Tx #U->tfc, BglHEft 

*)> +>777X (K22-6. 7,8,9. ; 10. 11. 12 : 9te#*^) ©KMSfcYyADN 
A*5J:t;=J > hD-;l/DNA(C: C (i N E14/822-9 i E14tV ADNA£ l:9©MJfc 
TjR^LfctO) ©1/->T-*S 0 MJCDNA^a. £ffl|ic£*y 5fi#©* 
^■5^^^L/Co (- : 0X> + : ~105L ++ : 10-3050 

^'fe<c5XgjR©JtiK©at>nyt^y (K22-7) Co^TJS, Jff 

i> ffift* 4>$U B$Slx NflU IP*x BKfr&ISOGEN >tt) ic<t 

X>*fJ ADNA£SmU *ft**ft©ffl&tco^-T\ (H«J2) -effiffl Lfcatfc? 
7>rW -£MB, DIAl^rffl^TPCR^^^nC-D^e *©*§m2o©-7*7 -f V 

-ifc±T©fflj(|lc*5^T»l»$n*li«fi«D*<ttBtSnA:o DlAl^-5 -{7-1; 

(m 4 El) JC^ 0 PCR^ti2X7#D-xy;WCT*aft»LfcSU 
Aftif^^AJftfeLTftHiLfco If? 4 B©£l/->tt£^&B : fiL L : ML 
SM : H : Sp : MU Th : NMU 0v : SB*, K : ^Bi N nc : ^ 5 

^"7X^MDNA(lt#^> ho-;U), pc: t httUf?ini!g (HFL-1) DNA(H&3> 

C ft £©£££»?. E14/#22-9«-e-7X{i^(cfcl>TS^©jE^iifi^{cMEL, 
i6£T©&5E 

fc h»fc^f63ttt&©fcJ6©tt*4t LT(i> %felc5XflJ£©SI*©jibft/c{l 

& (K22-7) ®Kmzfo#mmzTmn'&®&itzt><D£m^tz e cni^n, 
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Us ffi^s &L&%? ®m&(Dm& I tzk<DT'&2>o CtL J: 0 ISOGEN 
» £<£fflLT&RNA£$tJBU RT-PCR&fcJ:^ th-;^oh*> (MB) , t 
h-^h^D-A b5 U**??--fer (DIM) ©mRNAOtttfJfefrttofco RT-PCRli< 
Innisb. PCR^»Tia7;U, HBJtijJig^, 1991>£E$nfc;frffil;:tiEoTfTtt-3 
/: 0 jS*<£¥5i6ffly7'f T-ti^ 5 >^ r A y ^# L -t)--7 — ^* 'J £ K (&g 
glOOpmok £g£S!D £> &K¥»£ttBRU±a! (X-^-X^J^h) 

MB: 5'-TTAAGGGTCACCCAGAGACT (E?iJ#-tl9), 5* -TGTAGTTGGAGGCCATGTCC (E7U 
#-%20) 

DIA1 : 5' -CAAAAAGTCCAACCCTATCA UBffltt2\), 5' -GCCCTCAGAAGACGAAGCAG (E 
ffi*&?©ilMlcftJinttJtmMtftttiS$ftfc (* 5 H) • RT-P 

/Co ^ 5 EUw&^Tn M tev-Jj- (Hindni$>fUDNA+HaeIll7iHt;0X174DNA, 
^ MBttfc h U/Dh*>, DIAltit hf- v-AbSls?? ?-lz^ WT 

$ £lc|5]L:il#(K22-7) icol^T, IS. ifrK. fflMSL ML MU ffflK^ fPJU. 
h ISOGENSr&ffl LT8RNA£«I Hi U ±fe©2«©7 5 -fv-iaO^I 
8©RT-PCR£(Tofc 0 iOlSIs DIAltt±T©KgT* MBtt&J* £#£»©&-<? 

«ii#$n«ii«M*<itiBsnfc (m6H) 0 z*ya\£>immf&ftmmzm 

~%kt2> Z. i^'t>tlTfc!3 (Bassel-Duby t>, MCB, 12:5024, 1992) N CCDftmti 

Th:»«U L:ff«, Sp: ML K:ML Ov: IPIL SM: M:v-#- (_h 

I£) £*to MB©*MlicfcH>Ttl£$nST2r©'<> Kli#4M*tt£«B£3r;L£ 

n^o 

t*lt>*>. mAZtltzt h22#&fe#te*y 7 7-7^©Oilt;fc^Tli 
LffSCijWgj&^&nfco 
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ftfi*ft*JM4LT, tttNU TW&hfct humhwj,, 

«Cff*,fc. *a B tt»B14/»4-4 , B14/.4-7 . H14l4-lie*tf* t HSft 

&»it-MiegiK0&mmTCD (1) ~ (3) ICtOffiglLfc. 
(1) PCRSWf (m 7 0) 

«*Wtt«*-yAWIAtl»a4LTh HMmcWtSMT (0' Brie 
n. Genetic Maps, 6th edition, Book 5. Cold Spring Harbor Laboratory Press 
1993) *tf*M^-»- (Polymorphic STS Primer Pair BlOStt : D4S395 D4 
S412. D4S422, D4S413, D4S418, D4S426. Hi; Nal „ re 359:794, 1992 ) OV* 
*PO»KJ:0tMlLfc. GenBank, BMBl*©?-,^ j. A¥ 

HD (huntington disease) : 5' -TCGTTCCTCTCGACGATGAA <MM*W». 5' -TCACT 
CCGAAGCTGCCTTTC (EJtJS-^24) 

1L-2 (interleuki„-2) : 5' -ATGTACAGGATGCAACTCCTG (EW925). 5' -TCATCTG 
TAAATCCAGCAGT (E?iJ§-%26) 

KlT(c-kit) : y -CATCCCATCGCAGCTACCCC ^ 5' -TTCGCCGAGTAGTCGCA 
CGG (6e?iJS^28) 

FABP2 (fatty acid binding protein 2, intestinal) : 5' -GATGAACTAGTCCAGG 
TGAGTT (K?lJS^29), 5' -CCTTTTGGCTTCTACTCCTTCA (E*l*4*30) 

TBCw*. «7HC6l^ SflKt r4#afe(*OG-->FSl;S^< gK 

tt«*»W6*»ca,Tv.*v»<o*.<o,-*- c -,i, T 
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A9/#4li&fe#&4*fflS&£*1- 0 

(2) iMf y^o y hfgtff (SI 8 El) 

iMf>7oy h»#ftt (HJfe0J2) tBiaiiC, E14/#4-4 , E14/#4-7 J:t)«l» 
ItzVJ ADNAfco^Tb HlE^*^n-^tLTfifttofc 0 *«D*MU MftD 
NAtcfc^Tt hLl E^4^wyU^-fX-r4^>K*^tt*tfJSn^o A'9/#4i 

*8Hfc*Sl^ &U-><!:k> Bglll$ttL/c2#g©yV ADNA£&fflL/c 0 
82 P^ISb HlE3&J£:/n-:/£U v^f-;Ki<f>-x7^7'1'if-BAS2000 

l:A9/#4 (ftfe(*^ama) . 2:A9/#4+A9 (1:2) . 3:A9/#44A9 (1:9) N 4:A9, 
5:E14/#4-7. 6: E14/#4-4£^-To 2. 3l±2 g©DNA£&31rt L/iih$T'M^ 

(3) 7;i/ti/- r fe^7'f y-tf-^f-a-'W y y -tf-<> 3 > (fish) 

FISH8¥#rli (^WiJ2) i|5]^(C. t h4#&feft#Htfj:/n-7 (CHROMOSOME 
PAINTING SYSTEM, Cambioft) ^Wiof; 0 *©*S£. ffit^T(D&t 
^^©^S«lCfcl^T^ t h4#^fe#:^^U{i^©^^if)T* < ^tli^nfCo E14/ 
IHIi7^7^Mi:feil^:it% fife© 2ft (3 L/c&fe#<h LTSSLt 

h h4#Sfefe{*SB^Wfn-*«^LTU5C t*<itlg$nA:G418BttESailiattEl4/ 
#4-4. B14/#4-7£S6f£x h y ? £ <0 ±lf . (H»i)3) t |W|^tC LTIKit L 
fcESiaJWEfcE&fc 0 10~15<!&A Lfco &fiJM3I&2. 5B ©MISICR^ 0 
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ES£BJ®#c/ G418ft& 






^7772 


^fe^©Rj&g* 






©ifc 


©g 


— 10% 10-30X 30X~~ 


B14/#4 4 


160 


8 


5 


5 


7 


80 


5 


2 


1 1 



%fel=*5^T«iB**©»fefe (ft*) ©*fcB14|Btt**0»Rfe*<Ba6 6 

#©£>£. tttfr-fc, B14«Bia©Hltt©Ba6e,n*fflfl:«7EE7ffeofeo ft 
*©Jttt*ttB14/l4-7ft*01«#|c*i»Tttl5XT*ofc. 
Coe * J: ^ b K**fe#*»»r«-*«*+«-e^^BSttIfc«5B14/#4-4, E 

(1) PCR»«f 

(^WJ7) Tif bn/c + ^5-7^X©9*»E14/#4-7S^©l^^ (K#4-7-l : 
**5*tt5» , B14/#4-4S*©lffl# (M4-4-41:*y5*»5» Klo^T 
(H«ij4) i|S|«UcKgJ:t)yy ADNA*W«Lfeo -^tL^^Mi U (£|fe 
M6) T?*Lfc4*»fe#»iffffly5-fT-©9^E14/#4-7, E14/#4-4^tb$ 
*lfc^fflttT-*-Fiico^TPCR««f«:|Tttofc. *©»* % Bflfttfca* 
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(2) iMf>ft¥#r (m9EI) 

IMf >8?*Jrte (^»iJ2) £111*1, E14/84-7&&©Hlft aU-1-1 : *S 

mu/U-ltm^LX^fz. 70^V AK^£»&(iE14/#4-7©mo^Ig 

DNA£<£fflL/c 0 32 P^!&t hLl@e?i]£7o-:/chU v^^Wi* > - i^T^-^ 
-Tif-BAS2000 (*±«7-f/PAtt) lC«t D &fcij L/; 0 ^flJJCDNA^*^ L 
/Co : K84-7-K 2:77>? s 3 : E14/84-7 £^fo 

(3) Km^m.m.nmmomm^.uM 

+ ^77-)X©9^ E14/#4-7£3fc<DHl# (K#4-7-l : N E14/ 

#4-4E&*OH@ft (K84-4-41 : *S5$fo5%) ICOl^II^ b&T© J: ? (C^ 
ItlfM^ML/Co DNAH3I3 (HJfe#14) <!: |5j&JC*> ? ^ 7 X<DFLM£5nin)~l 
Omm#JI£rU PBS/lmM BDTAT'&lElftfr ltz'&, / XT*Vm&&%:^tlT£.&%& 
*U P^©*1$£^ *T1ffi^<«£iJi:o *imffln-^5mJcDPBS/linM EDTA£^ 
ntz?z.-7lz&L, 30#~1 ^FBim^Hg-r^o lml©PBS/EDTA£g 
lT±m%%Wm%. lml0O.25Xh V/v'^/PBS^jD^s 

U ftI££2inl<DDMEM (10XFCS) KBSU 35mnr> + - UlcJIig-r So 7-10B© 
fi©M£35mmv + --b2&f;:SgU ? ^ lfttc&zi^OO/z g/mlOG418^to^.^ 

^^G418»ttOMm^$HIS©^S *<^J6 btl/Co 

cn^OISSJ:^ E14/84-7, E14/#4-4ti^ 7 Xl^CiJOTl^ ©iES^ 
KgiftU i^h h4#^feM^»fK-^«^LT^-2)C«i:*<5i^$n/Co 
(^&#J9) 7OXBSi^0t M4#^fe^^^(i^CD»r>T-£D^A 

7XA9M& (£iTA9/#14, £fflWc 0 ^fettg^J^LTti^* 
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BS«eflS<*TT2 (^7f^t'Jx^;^J;f3iA, Yagi t>. Analyt ical Bioch 
em,, 214:70, 1993) £fflWc e TT20i£ft&te<*@zR£- A'it7; a 7;^ 
'J-X8, y-^-yf^/, ¥±*±, 1995>{C|£$tL^^(C^U, 
Mi*^ hT^«>>C (>>?» &glfcG418SJtt*JJttig*||Bg& (70t-; 
n'Ji^^^lA) fcfflWco 5^n-b^l8[^||ttfcJ:OfG418»tt»© 
««« .(£ife0J2) iHfcfcfTtt^fco ^^'Jif^©ai^^E(iTOfflSSl0 7 ^^fc 
t)3-6fiT*o^ e m*JWtt»©a5>Sftl¥ N y/ADNASm(i (&Jfefl|2) tig 

(Koi&, Science, 260:361, 1993) 0 #J10 B <1©A9/#14<J: 0 Lfc p 
^-5ml©DMEM(c!l^L. /f>^-b;W0 (giJIE) lC<k«9 N *±T*30Gy©#>vfc£ 
JWWLfc U.2Gy/#x25#) 0 # >T«J8Jtf Lfc ^ □ -fe/l/£*JRU* ^ n -feyl/ 

io 7 fi&«3<®-e&^c 0 *#j»tttt»c^^T«i (Hft«2) &n&tzLTftli 

/f>v«*J»WS * o-b;l/|^AlCJ;*G418Wttttl-4s 1-5 N (30Gy) 
JSttS ^ D-feyU^AJ3«tSG418Wtttt3-K 3-2ff 4ft tcfctf £ t M4SJkfe#£ 
A:tt*^»ffr©filJ*ttfitT© (0 , (2) IcJiDWBLfco 
(1) PCR«*f (SHOE) 

»»»tt*yyADNA*«|ffliLTt hl4#&fe#±{C#£^Sit£^ (O'Brie 
n, Genetic Map's, 6th edition, Book 5, Cold Spring Harbor Laboratory Pres 
s, 1993 ) &l^M&v-#- (Polymorphic STS Primer Pair B10S*±:D14S43, 
D14S51, D14S62, D14S65, D14S66, D14S67, D14S72, D14S75, D14S78, D14S81, 
PCI ;Nature 359:794, 1992; Nature Genetics, 7:22, 1994) O^S^PCR&fCck 
OfctBLfco GenBanks EMBLHOx- * ^- Z<k 0 A^ L fcttSETfl* *> £ left 

NP (nucleoside phosphorylase) : 5' -ATAGAGGGTACCCACTCTGG (K?tJ#-f31), 
5' -AACCAGGTAGGTTGATATGG (BE?iJ#-f 32) 

TCRA (T-cell receptor alpha) : 5' -AAGTTCCTGTGATGTCAAGC (B£?iJ#-§33), 5'- 
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TCATGAGCAGATTAAACCCG (K?iJ#-f 34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (BE?iJ#-^3 
5), 5* -TGTAGGGGTTGACAGTGACA (E?iJ#-f 36) 

IGA2 (immunoglobulin alpha-2 constant) : 5' -CTGAGAGATGCCTCTGGTGC (l£?ij 
#-^37), 5' -GGCGGTTAGTGGGGTCTTCA (K?iJ#-t38) 

1GG1 (immunoglobulin gamma-1 constant) : 5' -GGTGTCGTGGAACTCAGGCG (SE^iJ 
#-t39), 5* -CTGGTGCAGGACGGTGAGGA (@£?iJ#-S|40) 

I CM (immunoglobulin mu constant) : 5' -GCATCCTGACCGTGTCCGAA (6£?iJ#-l-41), 
5' -GGGTCAGTAGCAGGTGCCAG (B£?iJ#"t42) 

1GVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG (K 
?|J#^43), 5' -GTTGTGCTACTCCCATCACT (S£?iJ#-f 44) 

mmm?) mnwcmwiZftte-ifzMg, ±x. bz^u.-w/^-t^-tz 

2#RS) e iia^Sa'^MttT-^-cD^^^, ^^T'(cA^tli*i.it^ ( 

T'tett^o 48©G418ItteTT2lfflJ&ftKo^Ts PCRCI «fc n&^fllg^ 
&ai$ft^v-rt-teBT% &ft£fttt;&No/-v-rt-£DT'^L/Co A9/814 
te&fefttt-^MT'&So «(c(i^te^lll (1) (DlS^^Tl^c 

(2) 7;i/^-i/.yfe>x-r ^if'i'^a.-^'ryj ^-r-t?--> 3 > (fish) 

FlSHS?#r(i ($H£, FlSH^^yp hD-;U. ffiSft. 1994) {ci£$ft^& 
t h 14H : &fe&#ftf»*J'/o — (CHROMOSOME PAINTING SYSTEM, Cambio 
ft) ^ffl^T^r^o/Co -eo^, mt^X\z~D^X&tA;£<Dft%l&\z^ h 
M4#£feft&£^te*<DSfl#ir#^\ &&L/;&fe&<!: LTtlg$ft/i 0 IIS 
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EU:©£f*lCj:0. »&nfcG418»ttl*l-4. 1-5, 3-K 3-2(1 h H4#&fe# 

mmsmmmft. (1-4, s-k 3-2. 1-5) ^ixhyn^au^ icr& 

/:0 8~101@kAL/c o ESti (Hfife^l 9 ) T-|§iUISfil;M^ 
fcfc. &£^&Sm2.5B©&tglCRvtfX (B**l/7tt) ©^gtcfrfl]©^ 
*^0«&iOfl©-f >s;x^S/»>E*»ttLfco (13i) ic^-To 



ES»BII&J*/ G418W& ES«HJS£&AL ^7*7 ^^©gitt* 
fcMfcfett /:8IW ©& ~20X 20-50X 50-80X 



TT2/#14 1-4 98 20 1 - 1 

1-5 110 14 2 1-1 

3-1 103 11 2 ii- 

3-2 -183 19 3 - 2 1 



IN94fi©ftAE£fcttLfc»SL 64E©^-7^X*<M^L/; 0 
l:fei:fcUTi±E (ICR) i*©6fe©4'^TT2aias*©^fe (&£).6<e 
26t»*iS^<b'^^C«k 0*fl*$n5o ^L^64E©9^4fe(cB^t>^(c^fe 
©$#©££, t^t>^. BSfflB&©Ktt©Rj£>e>ft*fifctt8E"?fcofc 0 £fc N 
*iii©Sift^tel-4&*©lii#(C:fctt £^80rc-& o 

C©^mckO> t M4#»feft*fcti-t©Wf«-*««rt4G418WttESffl»«5 (1- 
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4, 1-5. 3-K 3-2) 5JBfifctl££f#LTl,*<&. tUt>%-? V 7>®&<D 

- t M4#&feft8frK-©£ft5tI£ 

li&T© (1) ~ (3) i:i»)»BLfc 0 

(1) &®ffi*8S*DNA£ffll»*fcPCR»*r 

4-^ ? ^$*©9"&3-l**©ifi# (K3-1-1 : 5$#j25X) tCo^T 

T** L£14#£fe&jg#fffl75 4 t-O 9 £3-lT'&fcfc£*lfcl4;g£TlCoUTP 
CR«r£lr&o/c 0 *©££, 14S-r^T(co^TS§^$n^lt1^^^tb$ 

$fc>lc> HUfltt (K3-1-1) lco^Tfl&\ gjfe, ML 4>*L ffFM. JMR^& 
Puregene DNA Isolation Ki tic J: «9 ? J ADNA£E5tff U ^ft-fc'ftCfflattcoH 

mjc*5^Tj«i*$n*if«*«B*<«B$n/: c*iih) « pcrm^k^xt^d- 

*y;WcT«Stft»Lrt:8L Mif^-7^MLTtHJLf:o StlllElcfc^T, 
#l>->tt£^fc,B : K : Sp : ML H : L : JFFIfcL Th • »MU pc 

: k M88I3MIBIIS (HFL-1) DNA (lite 3 > h d N nc:#+^77>) 
DNA (Htt3>hD-^) % M: v-rt- (HindII18MkADNA + Haelll784k0X174 
DNA, £git) 

(2) ^MS*8l«|^SHBia©G418iHttaK 

^^7-7X0^^ 3-2E&5fc©2fi& (K3-2-1 : 5 ^#)251 K3-2-3 : * Z 
5 2p#j50X) s l-4ft*©Ml{* (Kl-4-1 : 5 3s#j80JO CoUTKI^ £J£TF 

v^XOEl^Smm-lOmm^SfrL, PBS/lmM EDTAT'ifclnlftfr L fcgL > XT'tfm 

l©PBS/lmM EDTA£^ftfc^-7lc£U 30#~1 B^m^Hg-^^ <£©&. 
lml©PBS/EDTA£HLT±^£IR>)l&£. lml©0. 253J h 'J 7 •> >/PBS£ft)*.. 5~ 
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OOrpm, lO^RSIfijfrU ftI££2inl©DMEM (10XFCS) K&SU 35mm •> + - Hcfc 

•> + - I/*/: <9#nO<41©£fflJ&£35niin>' + - MtfctcM U 9 *>2^{I400^ g/ml 
©G418£ta;i N 5~7BFa1i$gLs *ft**ft© i/ + - U©£jfe&£# £ > £ 0 
C©ft#Tx 3£HICR-*«>*6*©«ft£fflJSttx G418|?«ETTSJ3riOOX5E« 
^^^TO^fflSSI^iC^^Sig^i&mT-©^fflJ^|iCDiiJ^(i N G418W 

&mmmm<D%m&mt)< 2 oo^Pift^i,i^tnii g418m^es«d 
iatt**ai«i^iHoi!a©ai«i^aBiia^a^fc{j- lti^ <h%^. bti 

5o C©*£H, (»12EI) l-^L/2ii»}s 3^^G418iS»tt©||*t^i)JS©# 

/*«tR35miS/ + -U^5,H|&nfc«*¥^Lfco ICR ii^kMICRv^ 
■To 

c^»j2) ti^^^^T's ±e (2) 7»&n^G4i8itttitkii9«Bia (K3-2 

-3.K1-4-1&*) ©FISH^^?t^o/co 7u-7teH?L-mm (HWJl) «t *9 
atUL/ct h£DNA£FITC*l!SSlfc (tSK&, FlSHHi£;/o £jRH±. 1 

994) k©£fflWc 0 *©*S*s 2{lft&. ti£/,£*©£Sftt::3iS:Lfck hfcfe 

1-S^^XA9MW23 (&TA9/#2 W23. i^?) £fljlr*fc 0 &fe#g:§,«<i:L 
Tte^7.ESMftTT2 (HJfe^J9) £fflWc 0 o -b;H»^»*j«t O f G418W 

^^©igtRti (^»J2) t^fliicfftt-afco m^Ji»tttt©ais«*ttn2aBiiaio 

fi&fc01~3ffiT&- 3 fc o £»JBit1*M*©#*§ft#. y y ADNAimti (Hft^j 2 ) 
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fkm-tsTF® (i) x (2) iz^vimitzo 

(1) PCR8¥#r 

mmm&ftfj wHkzmmtLTt \>2%r%k&fr±izn&tz&B=?- (Geneti 

cMaps.ftufE) &fe#&5*fflll&A9/#2 W23lcfc^T^UB$ tl/z C <c > FABP 

(2) 7/U*U?-fe;/;*in situ'W^U ^ -£*-•> a ^ (FISH) 

FISH^tfrti (^Jfe0]2) ilHj^^^T's t h2#&fe£Mf flfi^ o-7 (CHRO 
MOSOME PAINTING SYSTEM, Cambioft) Zm^T'nU oYc c 
©(a^i'Otfg&lcfc^T, t h 2§&fe&S&#BfrJt*<&3: L/c&r&# <b LT 

(^»ji3) h h2%m&wwfr*&fttzmmfr*<D*/ zftm. 
titztmmmmMWb-izm&x b ? *)&*>±t:f> icr&6^(}mch(icr) 



WO 97/07671 PCT/JP96/02427 

t r 2 (8frtt) *ft«ffSTT2 ifi^&0*>77')7ft« 



ESMft/G418E£ ES*ffl8S££AL tmtt ^fe^ORK* 

tFftfett 8 JBI&ttEft ©3& Ofi -20JK 20-5056 50-80X 



TT2/#2 264 51 18 7 

(W23) 



%fei:*5^Ti±K (ICR) 4*©afe©+{cn?|lBtefi*©»4fe (»&) ^ts 

Mmcommm tensor? & o /c 0 

C ©*££«*: 9. fc K2*Jfe-feft:ap»WrK-*«^-rsC418WttBS3HBaa (5-1) (2* 

^^^©t Ma^SS^x^if^ AiJ Ay y;WO h 7 -y -t?-f (ELISA) 

*^-«^7^a7/K 1987; #*o->iaftH 

SS&ftAF'k »8rtt. 1991; Silk &ffi«Kl**&£8tl£&U ^#Ui)iS-fe>*-. 
1993 ; Ed Harlow and David Lane, Antibodies A Laboratory Manual, Cold Sp 
ring Harbor Laboratory, 1988; A. Doyle and J. B. Griffiths, Cell & Tissue 
Culture: Laboratory Procedures, John Wiley & Sons Ltd., 1996 0 Ctlt>© 

^9^i'©^S^fTo/c 0 aiJ^Lct^i-fS t hftjBE^ayg yKfttSfcttfc 
SWiffi®^ 0.5 ^t.l0^g/mlgJS(c(100^t»5000fe) fC^U EL ISA 
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fc«fctf&&i/ttt©*&f?fc5X?tf Xtfnm M5905)£?£flnL/cPBS£. 

^**aiitttth hftaE/ayy >^^jd^.t. i nrm±<< h 

l^— h U — W^t?^, BL312e) TiR^^S'J^ L/Co 

^29B^t>35HO + y 7-7^7. K3-1-2, K3-2-2, K3-2-3) «t *9 

»jfllLELISATj»*f L/io 50m®&tm-mwm'<v7 7-pH9.6T'^L^:$i 
t HgMv^X* y ? o-*-;l/ffi# 16385) £96ft-?>r ? o * * -7 

U- h Ic^-T-^f v^ Xlfam O^'v. M5905) £#0*/cPBST#fR L/c 

iflimK^^AD^/Ce b'ttttttt HgM-f¥3a# (Tago, 2392) 

SrjD^.T'T r/**'*- h Lfc&> ABTSS^ (Kirkegaard & Perry Laboratories 
Inc., 506200) ®i&1xUZ& t)»*Stt^405nm©iR3t*TWffli Lfco *it£5!£ft/ct 
HgMftft > • 6001-1590 ) Sfclifc HgGiatt 

i4506)«-^miLfco «mtt-7»>xtfiim*sijioLfePBs-eaBw^»RLfco ■* 

frt HgGad££(iiafc HgG-f*tt& (*>^T, 13382) £71/- McH^U 

H£ 5 ic^-To t HgM-tlgGW&lcfctfc'Snfco 
•ttz&miB. 34B. 41 B ©30 lift « t h U&$k&&mKZ&Wltz* / 
(HJfcflllO. K3-1-1, K3-2-1) IC, PBSIC&&? Lfc t hlfiirt7^yi> 
(HSA, ->?*v,A3782) 2ml£7v^<>r- (MPL+TDM Emulsion, R1BI lmmunochem 
Reseach Inc.) £M£ L^©0. 25mg/ml ^0.2 ml^^L^: 0 Z<D*t=y-?*? 
xjtafafcP)&KELISAIc±oT»4frL*:o ^©iSm^ (SU3EU SgUEl) ^"To 
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^51. ^v^Unfit^Ob r-ia#^j£(ELlSA) 



IgG (mg/1) IgM (mg/1) 



K3-1-2 0.37 3.7 

K3-2-2 0. 33 5. 9 

K3-2-3 0.51 3.4 



(^«J15) t h 14 SMIA^7 7fx^b0t b£t#SUg£'W 

(H»|J14) icfc^Tb b7Jl?i >-eMU:+y ^ "7 -7 X(K3-1-1, HJfe 
W4) ^££&44Bi{CMi£Mtii U $ xo --^HflSiMjli^ U 'W7' 

fFAP'k ttMtt-^'l'x^x^ 7 ^, 1991> lc!E$;rUc;£&tCftl\ ^xd-t 
mmtLXlt, P3X63-Ag. 8. 653 (*B#£JH<}: «9 SUA. 05-565) £&fflL^o 96 
ft^U- Mottle liM£«&i£g±m£ELISA&T$#rUco EL ISA 

SteffCb HgM^"7 7s*y ? D-^-;bta^ 16385) £7° I/- h lc@^>fh 

LT^WI14<i:l5]^(C|7^H\ ? o - >£64iif/c 0 t /cHSA£i/tH d: L 

50mM©^& - IS^kltA 7 7 pH9. 6Til£ 5 # g/ml ch L > ELISA7* U - 

b(D±t^JUzi00til'3^>$&LtZo ^**v^-Hr'T-^f&L;tfcb MgA41g 
G+lgM-f 4-'£tft (Kirkegaard & Perry Laboratories Inc., 04-10-17) £ffl^T 
tfcfcBUco T'U-MO^^fi^O^D-y^ioSiEL/io C<D*D->ti6il 
® b r- IgMlite? d- >CD9 1 oT&o/Co CO? o- > (H4B7) t>(- 
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t Hgltt^iatt (Tago, 2392) £BH*TELISA£irtt r> tzt C ^S±?t 
©^iR^O^jD^t fc^oTRjtS©^*<Sl*t>nfce — HgM (*7U# 
J > • 6001-1590)^^HfelC±oT2/zg/mnc^Lfett*4T(i5&3K* 
CibfftjtftHfii^ofco Cinti^-ry'J K--7H4B7*<^t-5ta{**<HSAtc 
&mfe©&£ft#T-fc£C££*l&t£k©T*£>S (*15H) o.»15HtCfc^T. 
«lllltt«*±»K*4©ftf!$**Wltt405ninlC*^5»*K*^Lyi:o 

G418»ttt?»ttl^nfct b2#&fe#ltrtf£&&-r6A92fflJ& (W23)( %UWU 
^ 1 &100irar> + -l/T?G418 (800 // g/ml) £#iriI$RJgife (10%FBS. DM 

EM) mU: c t'a-DT-f ^VW&itfc^^t;:^* * KpPGKPuro (WHIT 
EHEAD INSTITUTE, Dr. Peter W. Laird ^£#4) £ r- v 7 x £ i/ a >|1I(CflJ 
RB&Sall T-mMfcLfco ffltt* h 'J^^>*1U 5xl0 6 

ti5<J;9i:W7 =i©U >|/<»77- (PBS) tcjgg LT^lO/ugDNA^S 
K'y->/^t- Wt7^ K) fcffi^TiU* hafvl/-i/g> (HW) 
1#M) ^iiU^tZo 25/iF©^*T'1000V©mE^ 4 mlOiUi' ha#L/-y 
3 >-tr;l/ (HWIJ1) «rffl^TSaT-EPJ)DLfco Ko # I/ — •> a > LfcSffl 

8&$:100nimv + -U3~6tjC(cMSL/Co 1 B &IC10// g/ml© tf a - a •> > 

(•>/T,P-7255) fcJ:tfG418 (800 ,tz g/ml) Z$t;-mMWg1&tW.%&?Ltz 0 2 
~3ilBlUfc»c^i;fc3D--200«lgS«— oOlii LT2 <h&/Co COffl'te* 
3o©*ffl{Co^T-?:tL-?-'n25cm 2 7-7X3 2 - 3 U\ ^ * o-fe;W£J& 

j& $ -ti-25cm ? 7773 Ti^S L/:77 X A92fflJfe <t 1 £ P]^ id t /c 0 1 00m 
■ •> + - U2tfc»c£ LG418i: k'a-07^-> >^ttr±!S©HfiiMtR^T'ig* 

Lx 3o©*ffl©9^1o©*a*Mb2o©-fi3!IJSiJWtt^a->*<»5,n^o C 

(HJfe0Jl7) b hftfe{»ABSIBI&K:fc#ai»Ak b&fe&teta 

G4i8»tt»fe?T-7-+>^$n/it M4#*fe{*»f«-*««p"rsEsaiiiatt ( 

E14/I14-36) S^g©G4l8^^j!iDL/c^m*TigS1-^>C<i:IC e J:»9. t hft 
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-v^-yf^^ ¥±*±. 1995) o Gum&w ztoftmfe (^of^ 

SLSUNBUSi Lfc„ C©100mn->t-l/»CE14/814-36 £»*U ¥B&G418ii 
j£l6mg/ml©i£*fe<i:3&Uc c 1 ~2B#fc£«l£aL 1 »Ha»cG418 »K£10 
mg/mlt LT**£ttl^ £ Ufc a oi-©** S>15fi£B*) U 

M4#^SW^D-y (H«J9#KD *ffl^TFlSHJS?«rLfco i^miL 
T8 *D->T-b M4#ftfe#»rfr*<tt4hLTl^o 
(£ife0J18) t h2#^fe^^^tr)tS.U t 14#^feM5Tm^^lH]^(C^-r2, 

ffttfflAQfflaa^MIBIStL^S ^D-b;i/»A*»»cJ:*)^ PG1*<« 

*>^$nTlvsci*«BLfco 5 *ote;l/tt»RtfA9HIJ&£©»fcli (HJfc 
WD iEfcfcfftt-sfco *©IS*n ^ 9 D-fe;Hi£ 10 B& left 59® ©G418W& 
3 D^-£<£i33tL/;:o Ctl&Oz o-=.-lcol>T8/zg/ml©£.a-o v-f 
£tT#ifelc£*a> $ bfc3BW£*Lfc£C^ 45® (76X) <D3D--*<4 
^L/co 5 * D-fe/Uftlcis^Tttx lo©££«MSlc. £<©lg£l#<&S^tt 
4>tt©&fefc©**<£A$nsc£*Nte>. M»tt»fi : f* < W*iwp|^{c»A$n 
S:i(i> PGl*<fii^SG418WtttMR#tlfcfc b 2#&feft£|5#lir 

£t>K, t b2#&fe#^#l^±©&^-*-«£^&ii3©/ci6, A9/#2 W23 
(G418Ittt©<£ : H»J16) KoHTttpSTneoB (Hftffll) . PGllCoUTli 
pPGKPuro ddfe0|16) £7n-7£LfcFlSHj»tfr£frtt-3fc (ffiH^ FISHUS* 
7 s d ha-;U, SSffitt, 1994) c *©S*x A9/H2 W23T'(i (HJfe0»|12) TUB 
Stifct H2*ftfe#«^Wfr-©*nt'n©»i*!ftfe»*|c±lc:ifl^o. H-24B 
©•>^f-;WH^$nf; 0 Ctitt. t h2#&feft$#BJrfr±©m^tcpSTneo 
B*<#A$nr^5C<J:^^-re £/c> PGlTiii^©*£$©&fe#Bfrfr±lc 
tt4fl© > ^ ttfco pSTneoBt pPGKPuroli^ ^ * -£B#T'*llR]©i£ 
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?i]£*#o<DT\ pPGKPuroyD-yT(ipSTneoBt^tli$ni>o irHt>%, PG1T 
m%$fttz4m<Di'yj-JlQr)*>^ 2i@tepSTneoB. -^(D2^(ipPGKPuro** 
®->^:Ml/ bftSo C©*£!l<fc>K PG1*<«&-T£ t h2#&fe#S&#IST 

teO.75/zg/ml0£a-OT'f •> >^gT'ftilte (H!fe0iJ9) OG418Wtt^iitRCDii 
£ £ l5]*£lcfite -d /Co C (Dm&fc^Lltz t' a -n70 (il- 
4fflJ£l0 7 ^£fc*)3~741T*ifc^fco cn^CDhV-DV-r ->>W^(i300 
/z g/ml OG4 lm&TT* h i%M t h C t h G4 1 & |5]B# L T ^ £ C t i)< 

fi^#JimftPG5. PG15, PG16(Co^T(iJ^TO (1) iz&t). PG15tco^Tte 
££tc (2) ic^ittSL^c 

(1) PCR8?#r 

-fi^^Mtt^yy ADNA^^Mi LTt h2#. 14#^fe<*±lC^-T £il 
(Genetic Maps.IOie). 2#&fe#tCol>Tte (^Jfe^J12 ; A9/#2 

W23) s 14#£&#lco^Tte (^^19 ; TT2/#14 1-4) ftttimW^ tlT 

^z>&77-< v-{cov^TPCRJil|s^^T^o/clim^ 3&&ic\ ^Toy^-r^ 

(2) 7;l/tU>yfe>Xin situ'W V^M-'sb > (FISH) 

FISHJBflrli (HWiJll) tlRj^lC, t h£DNA£FITC88SLfcfc©£7o-:/ 

&feft^tt/WiI2£ft/c 0 (H«i]9 ; TT2/#14 1-4) T'h >14#& 

fe^^^^ya-^tCt^SilS^tl^gU^^i^ (HJfe^Jl2 ; TT2/ 

#2 5-1) T'h h2#^fe^#^^yD-^(c e bi5 5t^$tl^^^»rK-il^^©^ 
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(it hE&*©k07r£>D> ZtlZ'tlt M4f\ 2#&fe#^#|*frK-<h%;Lbft6o 

PG15, PG16£**§* h 7 *«fc0£-&±ti\ ICR£ /cliMCH(lCR) (B#* Ur*±) 
Mil "7 ^XOicEia^ib ftfc8$ffll!SJ8ElcE*fc «9 10~12®&A L fc. ES*ffl 



tm&ft tz8'immm& <d& on ~\o% \o-m sox~ 



TT2/ PG5 160 26 8 7 1 - 

#14+#2 PG15 168 15 3 12- 

PG16 223 32 12 3 6 3 
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^feicfc^tiii (icr) &*®&&(DipizmH®m&*(Dm£& (mm t< 
mmw (pes, PGi5 N pgi6) yfcfcmz&ftiT^z, ttit>%-?<?*m 

(Hife#J19) TrfP^L/c^^ 77^7©^v KPG-15 (9i!$S ; PG5&3fe. 4- 
y -5^1050 , KPG-18 (5ili$ ; PG5&*. ^^5^10X) ®2Ei;:*tLT, PB 
Stzmmttzt YtfnmTfrfiy (HSA. A3782) tTV*'<yY (MP 

L+TDM Emulsion R1BI Immunochem Reseach Inc.) t LTO. 25mg/ml<DHS 

Ai£?££tiSllL0.2inl£ftgL/Co &£itiiiK Rtf8B&©*y ^ ^"5 X <fc 9$ 
KaU Jfnm + CDh biatt/iflfcitft hfc#/c0£ELlSA&£ffl^T&tBL^ ( 
mMmmm „ 50mM©^-j^^7K^/<v7T-pH9.6T^L/c$tt hftft 
/cil-V^Jt^ (VECTOR LABORATORIES, INC. . AI-3060) £965\-?*f ? □ 9 4 * - 
zfv- hicD-x^r >?'U to^sm ^l>T't*^^>^m$T[t hfoWn 

ttk^^SKW (VECTOR LABORATORIES, INC. . BA-3060) *1&A.T<< >*a^- Y L 
$ blCt'^-^>-ft91fh*^;l/^^->^-H?i7 t'^>DHCD^^ (VECTOR LABOR 
AT0R1ES, INC., "Vectastain ABC* 7 hPK4000) Zljaz.TJ h Lfc&. 

^)\s**i/?-lz&ntLTZ,Z\5,V -7-Yz> t+fr^y^Vy (TMBZ, 
-tz>4 K ML-1120T) cD^tot-cfc: <9 ^^«14^450ninO!a^T'M L /c 0 fit 
Sa£ft^/c!ji£&ozgggB3]©t HgG (->^'v. 1-3889) £am<t L v 7 xfli 
m^^JDLfcPBST'gPg^lc^LYce tfijHco^Tti50mM©£&-&&7k3t'< 
>y7T-pH9.6T^^Lfc^Lt h^ll-7^7,^y ^D-^-;^^ 1-63 
85) £96ftv^ 5 f-1T\s- Mc^-x^ >^U MMUU^tQ^. fcC* 
T^;l'^-+i/^--b*^m!at _h //gi^"? Xi/t& (The Binding Site Limited. M 
P008) ^T-O^a^-M/:^ TMBZ (££^- ? 5 'f K ML-1120T) © 
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*0©k b IgM (*A,tfJ y • -f^-^x 6001-1590) ££im<h Lv^XlfQ^ (•> 
M5905) £SinLfcPBSTRBftfc:*HRLfco *©fS*. 2ffl#itftg 

#7^. +y77-)XKPG 1 5*Ot biaftzgjg (EL I S A) 

I gM (mg/1) I g k (mg / 1 ) 



^Sbu 0. 1 9 1. 6 

8 B g 0.75 1 . 7 



^8^. ^y^vOXKPG 1 8%<Dt MaftfcK (EL 1 S A) 

I gM (mg/1) 1 g k (mg/ 1 ) 



0.2 9 0.5 7 

8 B g 3.4 0.8 7 



(^WJ21) h M4#ftfe(*»rit«A + y7^^^dQ«Jwfc^5iaHSAt btttt 

(^JfeWlO) chicle LTftML/cb M4S&fe#tfjt££J#Lfc*y5-eS 
X (K9. Kll ; SKTT2Mft3-2&&, 5 $li**l*'*l50X. 30X) fc** 
LT. £&79B, 93B. 107B. 133B04IU (K9) . *fcli&»74Bx 88B, 
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111 B (KID ®3®\z-btziQ (H»J20) tmm^HSfefi&LtZo Z<D*/ 

xMflttpot YM^TJVf i y\znt% t h rlS£^*:tt#£ELISA£lc: 
iot^tU Liz (£Jfefll4#JR) o 50mMCD£&-$&7kf|'< >y 7 7 ~pH9. 6T'^r 
|R LfcHSA (v/v, A 3782) £96^-7 -T :7 □ * << ? -7* U- Mc 3 - x 4 > 
U «*4£iD;U ft^T'^^^'-tfamfct HgG^"?Xia# (7 7 -J 
>^x>, 08007E) *1$\7LT4 >4-a^<- h L/c<^ W^r->^-k'SIiL 
T0-7a-l/>^7i> (OPD. ftS^-?-?^ K ML-11300) 0^\ZXK> 
SI^S14£490nin©D&3tgT-Mlfco HSAT&Jg L/c*> ? 0 Xltoyi^Oln: 
HSAt MgGCD^iffi(i^^±#L7 l Co MM ICR^t? *T*fcL HSAftg&OfcHS 
At HgG0*tfli'<* 9 75 > (3&17EI) Ic^Lfco 

imEUcfc^Tfltttltt** 7^7X(CHSA£&glT^£<DB£fc^ i^l6(i490n 

*^7V7 7i:i5^Tx HSAJaJS$d*»wStLTlaJS4$SWt HgGcDia#tifi±#?- 

(H»'J22) t h22#&fe#8ffK-*A*^ ^tf^JfQfcfcfctf* t hftttAijl© 
MfcB 

Q*Rf&(D*J 77-)^ (HWJ3^ K22-7 -7^1030 «fc*)«IfllU tin 
ft*0t hia#AJ»£BLlSA&£ffl^TfctiJL*: (IOife0i|14#P£) 0 50mM©ft» 
-&K7K*'<y7r-pH9.6T#RLfciat hft# A fl^ttf* (VECTOR LABOR 
ATORIBS, INC. N Al-3070) ^96^^-T * a ? *f ? -7* U- h tc 3 -x 4 > ^ U 
lfllfltK*4£i)n;Ls ft^T'ttfx^ISSi/tt hfttt Atft+^tfcfc (VECTOR LABORAT 
ORIES, INC., BA-3070) Srjto^T-f V**^- h t>li t**x Wt?-* t'^U 
** ; s?—&tT\i : Jymt<D&&W (VECTOR LABORATORIES, INC.. Vectastain 

ABC*? hPK4000) SrflDX.Tl' h Lfc&. Ul* * is t L 

TTMBZ (££<-? 5^ K ML-1120T) O^flDlCj; 9 &f£S&£450nin©PJb l eJ£ 
T'WfffiL/Co «$8$ftfcA0£ftoaU£BEfc]<Dt HgG (<>*'^\ 1-4014) 
mi L-7^^Jto7»*jSJ!iDL^PBSTaPSfi*Iicftf?Lfco 180ng/ml©t hlgGtcffi 

%tz>mm<Dt Mft#'A ***<*;< 5 v>^«4Jtctfttb$nfco ccD^m<fco> th 
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(H«iJ23) t \*2%m&fr®KmA* t xMtfllZlSll b£#/clj£cD 

5iii$©^y -7^^^ c^»ji3, K2-8. *t=>mtm) &&vmn®* 

t^-^VX K2-3, K2-4. K2-12, * y ? 3Mi^ft*-'ft50L 203L 

80JO ckD&JfllU lfo?it*<Dfc b$tft/elj|£BLISA&£ffl^T&tBU;: (H^J 
14) o 50mMcDj^^-^7X^^*y 7 7~pH9.6T^L/ciat htiLfc/cm^fVl 
W (VECTOR LABORATORIES, INC.. AI-3060) ZMft^J ? o ^ ^ -7° l/- h \z 

(VECTOR LABORATORIES, INC. . BA-3060) ZtojLTJ h L£ btc h*^- 

^>'fb7-9-t'^;U^+i/^--lf ( i : 7t'^>DHCD^^#: (VECTOR LABORATORIES. IN 
C. . Vectastain ABC 4- y h) ZlE^TJ jl h Ltz'&, TMBZ (££^.-£ 

K ML-1120T) <D^1]Q\Z^ 98l^g1££450nm©®#jgT*MLfto 
ft/c *!S£}#o^j£&*0©fc hlgG (•>?*-?. 1-3889) ^i$iL.7f^i^ 
^7JDL/;PBS-eapg^ic^f?L/Cc £JH£ (Sg9gQ (c^L/Co 

m9S. **5-?7**©fc hKtt/ci*»£ (EL I SA) 





lg/c (mg/1) 


K 2 - 3 


1 2 4 


K 2 - 4 


8 5 


K 2 - 8 


2 5 


K 2 - 1 2 


5 6 



-4) fc£&66B. 80B. 102BO3lE]{C^^<9 (H«J20) <h |s|i£(CHSA£ftg 
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Lfco (K2-12) lc£&63B, 77B. 91B^ 116B ©4IsltC*5 

tz*)s Z-<D**?WxMm*®m\ztttZt h$tft*Sj!t£ELISA&tiJ;-3T 

mmttz mmmimm) . 5OmM0$K-^&*&A»,7 7-pH9.6T*^Lfc 

HSA (->^ A 3782) £96^^ 7 d * 4 9 -7* U- HCD-f* >7'U ft 
ifc^T?f*f->«i»fitt hJftfticfll^^ttft (VECTOR LABORATORIES, 
INC. . BA-3060) ZljafLTJ > + h L$ t**f- Wk9* h*^;U^4r->. 
/-HftTt"y>DH©tt<&{*: (VECTOR LABORATORIES, INC. N Vectastain ABC*? 
h) £1]Uz.T<< h Lf;&s ^;^*->^-4fSRt LTOPD (££^ 

h> ML-11300) ©gEiPtJ:0»*ffitt*490nii©Rjt*T?MLfco HS 

£#MICR^XT'te, HSA&£&©$tHSAb h /c «©;fcffiM:/< -y ? 7 ? > 

S XlcHSA£#]i6Tft& LT^b©B^ ««ll*490nmlC:fc(7"£R3fcg£jF L 

Th hStfricffiaewa^L. $5»(cttHSA!«:lHM»«cS#LTtt:DR#*fi<lh h 

ig k <Dtn.wm±&i)<& c s c i *<mK$ n^o 

(^Jfe0»]24) b M4STOIA*>57-7^AN^k hia^lll (jt/^fcL< 
tiri) SiM^'J K-^S*» 

(3&8fe0J21) JC*H*THSA"CftaELfc*> ^ v 7 7»K9^ t>£&136B @ fcj&flg 

>x^7>f^, i99i> cie$n/w^(c^v\ UD-7i8aiLTi^ sp-2/0 

-Agl4 (*B*£!^ 05-554) £{gffll/c 0 i£#&tc0RlGEN Hybridoma Cloning 
Factor (HCF, tf? 7^ • ^7 7 » £lOX&in L 967x1 ~f V- h8ftlc£ 
3k 3B&KiSgftcf3|cG418£lmg/nl&JnLfco l~3»MlMft©fc*±ft£ 
BLISA&T'jgft L/C (H»J14#E) 0 jugHiSOmMOftK 7 T - 
PH9. 6T'*frfRLfciat h /^Jiv^X* y 7 P-r-Mrtft (*>/7 % 1-6385) £96 
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^■e^U***>^--e*«ifi;k h julI^T-SU* (The Binding Site Limited. 
MP008) mT-f^a^-M/:^ »KtLT2,2-7^yy- (3-x 
^Kl/Xf-T V'J >-6-*/b*>&) v7>*-7A£ (ABTS. Kirkegaard&P 
erry Laboratories Inc. > 04-10-17) £ffl^Tt*tH L7fi©HH£>7 x A'fcftfco 
7«i:o^tli$ik h r«7>)7^; O/v. 1-6260) £96ft 

7^^H^-yi/-hi:3-f^^'U PBST?tf«afctt*4£iD;U 
T^;U**v^--t?;£!Sfcftk h 7$i^Xftft (7y-^>^x>, 08007E) 
^T>f> + a / <-Mf:tv ABTS (Kirkegaard & Perry Laboratories Inc. 
> 04-10-17) *ffl^T»tfJL2fi©t h«t#7«Hltt'>*^*»fco 

(^WJ25) t N2 fM^A*^77-)7^bOb h!af*6«lfi^>^yy 

(^Jfefl|23) Kfc^THSAT'&g L/c* > 770 *K2-3** 6>£»105B S KB* 

x>^^7^i7, 1991> KISS left l\ £ io-7jI8Si LT(ix P3X6 

3Ag8. 653 (*B#4I!3S, 05-565) £&mitz 0 l&ft&ICHCF (tf?*^ • T/5>S 
» ^rlOX^iDL 96^7*1/- M0#lc2i|&^ 3B^S^^{CC418^1mg/rol 
U l~3«B)i&* L =i o--j&<HJ£ Lfc«> x /KD*£S±m£ELISA&T$ 
HrLfc, ELISA&ti (H«i]23) iEHUcfrttlK b h$t# ac ®Rtt©* d - > 
*2fifffco " 

(&ifefl|26) G418Mtt^-4>i7'$n/ct r-22#&fe#©b*x-nv-l' v 
l:«tSS7-+>^ 

G418WttT*aiai$n^b b22#&fe#££}#t 6A9*ffl]}§ (A9/822 y 2 ; UMl] 
lT'Sm) ico^T, (H»]16) tmW&J5&T't h22#&feft©t:^-o-7 

o©*a (pk P2 N P3) zmsmiktLTm&.m'** xkm&^o z 9 
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tu- >tmt>titz 0 r$ itz - 9mtm& ^->o^ *>P3£*©6-i£ i o 

■CtfcttlBLfc (^«J18) e i?v*>mmiktfkmfet<DM&tt (HifeWl) 
<h|nI^»j:?T^o^o ^ * oHr;Uif$AllB&tc2841©G418i!ft£a d-- 

KX&Lfc&s $ ^{C3BFB^SL/ciC^. 21® (7530 ©3D--*<£#L 

(*«ffli5) tc&^rumsn^t hK#s«i cum) ^I4n/w^'j k 

-v©9*>> H4B7 (HSA4#Stt) K.tfH8F9 «fc ISOGEN 

y_>) ^fflLts *S:RNA^#L/Co cDNA©£j£tex Ready-To-Go T-primed 

1st strand* -y h (Pharmacia*!) 5// g©*&RNA£{£ffl L/c e 

btl/ccDNAtcoUTTfec^L^y^^^- (Larrick£, BIO/TECHNOLOGY, 7, 

934-, 1989, Wordt), Int. Immunol., 1, 296-, 1989^r#%{ofpgJ) (C«t«9PC 
R£frfcH\ h h Lfco 

CM1 (h HgMSHtMO : 5' -TTGTATTTCCAGGAGAAAGTG (E?"J#^t 4 5 ) 
CM2 (|5j±) : 5' -GGAGACGAGGGGGAAAAGGG (K?iJ#-f 4 6) 
HS1 (h hSSftnT&S&S) : 5' -ATGGACTGGACCTGGAGG(AG)TC(CT)TCT(GT)C CBS^U 
#^4 7) (8SOfi^«i) 

HS2 (|i|±) : 5' -ATGGAG(CT)TTGGGCTGA(GC)CTGG(GC)TTT(CT)T (E?iJ#^ 4 8) 
(16S©M£$J) 

HS3 (|5j±) : 5* -ATG(AG)A(AC)(AC)(AT)ACT(GT)TG(GT)(AT)(GCT)C(AT)(CT) (G 
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C)CT(CT)CTG (E7MHH 9 ) (6144«©ig£«a) 

*( )ti*©ftll©ffil£j&<( )rt©U-ftl^<S»tt5a^«BT**Ci«:^o 

H4B7. H8F9&IC. HslS OPCRtiHSl xCMU HS2XCMK HS3xCMl©3S 
<DZf5 4 ■?-<Dm&&t>itlZ.'Z>^T'n^ (94°C 15K 50°C 72^ 3#. 40^ 
<<?;W /<-*>x^-tt, 1J— ??-140&ffl) . *©PCRg$)£ 
^n^*tLHSlxCM2. HS2XCM2> HS3xCM2©7°5 W ^-T'^it^ L/c (fi 
tt*#ttfilKEiaiU 30*4* /I/) c «fijg4»ttl.5X7/fD-X*ft»tttt % JMt 
if-^^Aftfe-rsc:«>:lc«kt)^tflL^o *©££* H4B7tc-o^T(iHS3xCM2 
©^5-T v-T*«j490bp©ittffi£&j&<itK$nfco H8F9»C-3^TM\ HS3 

x cm2 -f 5 «< v - x-tikfrte * < > k*< ©ft B (cite ^n/ccD-eccy^-fv- 

TUSlttffiL*: (£«&#Wll3E|SiaL 30lM*;l/) 0 *©i£m. 4ffi£«tt^ 

^7- a 7;K M^i>f-f7-f^ 1995) ©£j£lcftl\ pBlueScrip 
til SK+ (Stratageneft) «>t * -©SmaI£&&lc? >^Ltz 0 ifii^© 
#A^tL/c^^X= K©5t>#2 N #3s #4 (H4B7) N #1K #13. #14 (H8F9) IC 
o^T. (Applyed Bio System*!) (C«fc*K if*S^©^ 

si£?ij£&;£L/co #&nfc£SE?<j&tf : F&sti<&7 s y»E?ij*-rt?»c«# 

SttT^Sfc r-*/t#VHH# (Marksb, Eur. J. Immunol. 21, 985-, 1991) s 
JH£# (Ravetchb, Cell, 27, 583-, 1981) ©E?'J t Jfc$x L tzlfc^ H4B7. H8 
F9*(C VH47rS U-s JH2©ffl*^t>-fr^5»tt*C:t*<*IWLfco 

(^»J28) t hia#jc«£»3£1-5*y ^tf^ffBfr&Ok hi/tft/cfjicDNA 
©^^i^SSE^iJ^^ 

(£*fll3) lc*HvtB»3*U (Hltfl23) tefc^Tt Mafcic«£»S* 
6di*<lte$nfc*y 5T«7*K2-8©fi*J&«fc*) (IW5) £l§U£fc:fifcT*& 
fiJtLfccDNAtcol^T. TIB©y^-T-7- (Larrickb. BIO/TECHNOLOGY, 7, 934 
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-, 1989. Whitehurst£>, Nucleic Acids Res., 20, 4929-, 1992 

-8«fc ^imUcffJIS*cDNA&U\ (^JtE^iJlO) <DTT2/#14 3-2&**y ?^«i7 
X K3-2-2 J: L fflft & * cDNA£ E ^ 0 

KC2 ( t h lg k m^ftfelg.) : 5' -CAGAGGCAGTTCCAGATTTC (i£?ij#^- 5 0 ) 
KC3 m±) : 5' -TGGGATAGAAGTTATTCAGC (I£?iJ#-5§- 5 1 ) 

kvmix (h h\zicm*imm) 

5' -ATGGACATG(AG) (AG) (AG) (ACT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(CG)CT 
T (iE?i]g-t 5 2 ) (3456SOZl^) 

*( )te*©&g©i£g;£><( )F t 9©^-rn^*M^^?)?l^^lT'*SC i^^to 

PCR{iKVMlXxKC2, KVMIXxKCST^'T v-<DM#£fritT*94t:i5tK 55°C 
15|K 72°C20&\ 40-^^^^ (/<-*>i;l/v-:)± N - "7 ? 5 -9600& 
ffl) <D&#Tfrteo/c e ^tf§£^tel.5X7#o-xmmfti!l&. ^-fhx^^^A 

420bps (KC2) \ *^)450bps (KC3) <D^£ Olt"!^^^* $ tltz 0 -15. 2« 

te. Efflb (ilfe^^||^-7-^7;K r^i>f-(7^, 1995) CD 
;££f;:$£l,\ pBlueScriptll SK+ (Stratagenefr) -<DSmaI£>6^tiEcoR 
VSB&lc?o-^>**L/Co Itfi^tlO^A^tL^y^X^ K©9*»KVM1XXKC 
2S*©VK-#l^D->iaJi(co^T, §S!i^7fe'>-'7->1f- (Applyed Bio 
System*±) ICttK ii4>im$5£>i£gie?ij£&5£ L/c 0 W *n/ciggi£?»]li t Hg 

ttz, tT'lzn^ZtlT^Z k bftftV/efl^ (Kleins, Bur. J. Immunol., 
23. 3248-, 1993) , J /cHJgc (Whi tehurst file) ©i£8I£?iJ<hlt^ L/c*§ 
* v ¥/c37ri'J-, J/c4©*a^^^)^^b/i:^C<!:^JBJL^o 
IS, b b2#&fe#gfl#»r£-£&&t&*;< 5 v^TJCfc^T, 5t£k$fcl&*Jt 
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(HWJ29) t M4#&fe#»r>t££M#-9 u 5*^ "7 -7 7 ^IfeM*© b h$t& 

(^Jfe^JlO) ©£&llil$©*y (K15A*5«ktfK16A ; +^ 

5^70^ 5030 ^glfoU MfifrOb hfctt7«h>-7*5**££ (£Jfe0|14) 
ICftt>ELISA&£ffl^T&fcbLfc 0 
[t bIgGl©&'j3£] ftb HgGifcttCS'^ 1-6260) £PBST*^U 96^-7 

S/^— tffllttLfciat HgGltt# (7t-S >S>x>\ 08027E) ZfiQ^T't 

H/:^ TMBZ (ftSK-?^ K ML-1120T) ©^fatcj; OSIIStti 
450nm©RftflrefMILfco tt«$nfcMllE*D©t MgGl .(S/^t. 1-3889) 

[k HgG2©?iJ£] iJtk MgG2ffi# (i/^x 1-9513) £PBST*3HRU 967^ 

•>^-**«ttLfc!ab MgGiaf* ( l >^ A-0170) ZtiUZ-TJ >*a^- h L 
fcgL TMBZ (ftS^-?-?^ K ML-1120T) ©&infc J: & »*g££450nin©R 
JfeKTfMLfc, ffig!3ftfc*£K*l©b MgG2 (*>^7> 1-4139) L 
■7^Xjfiim^^L/cPBST'gPgWlcl&^L/Ce 
[h MgG3©aiJS] Kt MgG3ta# ('>^^ 1-7260) SrlOOmM?* U *> >£K'< 
* 7 7-pH2.5T"^L5#F B m&TifclL/c&. lOOmMU >M^v7 T -pH7. 
OT'lOf&lcS&^U 967v;-7-f ^o^^^-7°l/- h£=>— r-r >?Liz 0 MmU 
*4£Jn;U &^-Z?^;l/*+'>^--tf»mLfc!ab blgGfttt (7 7- S >-7x 
08007E) £>ta;tT^ >*^- h L/c&. TMBZ (ft^-?^ K ML-1120T) 
©jStoiwJ:l)»#Jgtt*450nii©!R**TMLfeo fflS!l$ tl/r*ggEfiI© t h 
IgG3 (->/-7> 1-4389) tmmt L-777xlfiim^^iDL/cPBST'g:Pg^lcl&|RL 

/Co 

[b HgG4©$j£] fob HgG4lfc# (i/^ 1-7635) fclOOnMT* U •> 
77 T-pH2.5TftfRL5^iaSfl1?lklLfca, lOOmM'J y 7 t -pH7. 



WO 97/07671 



PCT/JP96/02427 



08007E) «T^>4a<-H/:^ TMBZ (&£^- * ? 4 K ML-1120T) 
lgG4 (->^> 1-4639) LT«>Zlfll»*jRllDLfcPBS1»ftl*WiC*fRU 

tfriKft- 1-6385) £967\;^ £ o ^-^U- HC^-f ^ ^?*U 

jto^a^^jD>L. ftl^;^ + ->^'-tfiMt h (The Bind 
ing Site Limited. MP008) £jto*.T^ h Lfe». ^;V**;>^--tf 

MiLTTMBZ K ML-1120T) ©&ini»w«fc t>»*$Stt£450nm 

?^*K 6001-1590) ^iiPH^OXM (f^s M5905) £j&jQ LfcPBS 
^m^^lOtC^-To 7^*K15A<hK16A©2<i#TigGl, IgG2, lgG3, IgG4 

ffUO^ 5"?S*4>©b Ma#lgG"*y?5*fc«fctfIgMSg (EL ISA) 





IgGl 


lgG2 


lgG3 


lgG4 


IgM (mg/1) 


K15A 


2.25 


1.96 


0. 17 


0.43 


7. 09 


K16A 


" 0.30 


0. 69 


0. 10 


0. 07 


0. 87 



(HW130) t h22#&fe#£f£&-r6-7 0XESMft (TT2) ©Hm 

£LT (H»]26) T'K^L/c6-l (A9/822, G418, h* » - a "7 W •> >©&) SB 
W**JB^fc« &fe{«SII»£LTtt*£OTT2IMMk (HW19) SrfflWco 
i ? o-fe;l/l&£fl8l*>J:tfb , .»-ov-r •>>ffitttt©SIRliO.75//g/ml0b , i- 
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«2) i|5l^lC^^o/; 0 t h22#ftfe#©&ftlih?*-D^>2/>j|H4#PG22 
-lfcoHTJBTF© (1) , (2) i:J;»)i[8Lfco 
( 1 ) PCR$#f 

t'a-ovO >]»tt«cy y ADNAS-ilMi Ltth 22#&fe#± -5 
itfe^ (Genetic Maps, buIE) (Hffi^j 2 ; A9/#22) Tfffi*<ltB$*l 

T^S10ao^5-f T-fcol»TPCRli«^tt-9fcfi* N (H«ij2 ; A9/822) 

(2) IMf^D* hS?#r (H«J2) T'^Lfc^tC^^, t hLlBE^J^rT-D 
-^iLTfflK Rites > hD-;UIf^MTT2, ft6#ft5*llltt6-K e a -o 
v-f *>>»ttTT2fflte«cPG22Tl6*©yy ADNA{Co^T(t-=^o ( 
mm) KTTsto H*£«!llCDNAa^*£*Lfco PG22-lfc*5tt*'<> K'<*- 

aJ:©*»^J:i) tfa-D^>f S/>»ttTT2ail&«:PG22-Hit h22#&fe#© 
(H»]31) t h22S5fefe{*«:ft^-rs^e;^ESiHBJ!a«c (TT2) *&©*y 5 

-dt-T 2'>»ttn2*HJ&l*PG22-l£aMg* h y * «fc £ *>±tf\ ICRt^ttMC 
H(ICR) (B#*U7ft) aHt-7^^©3EBE{cJ;i9#t>n^8«BliaJtl3EJCK*A:0 

fc^ ft£$6&3I&2.5B©£&ICR'?$;* (B#?U7*i) ©^gtctf-flij©^ 

*>7ft«!©tSft«: ic^-r e ft266^©£AJE££;fitL/ciNill N 36 

E©?-e^^*<K^Lfco ^fei:t'^T«iB (ICR) &5fc©6 

fe©*KTT2*fflBSEi3*©i?£fe A<»«>&n*^i*5*^J:0*l*$nSo 
M£Lfc36E©9£^feK8;jbJNc^&fe©^#©fcS, -r/j:t>*>, ESM©m 
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C©*§£J:>K k H22#»ife#*ft^tSESaiiatt (TT2&&. PG22-1) tt* 



thftfef* W&ft#-f tzmmm&& ©& 7-tt©& ~20X 20-50X 50-80X 



TT2/#22 PG22-1 266 36 8 4 1 3 



(^Jfe«32) t h22#ftfe#%«^4 + p» 5-7'^X©jfii»+©h httflcA* 

©*> 5 v^xKPG22-l~3©ifa7t4 3 ©b h (HJfefll 
14) tCl£l>BLISAft&ffl^T3£*Lfco &&2 * E ©^^ 5 *«fc *9 $gifa U 
Ifa^^.©b hia<*A8££ELISAfc£ffll*T&HiLfco PBST^Lfctt't hftg 
^o^'J>A«tt# (VECTOR LABORATORIES. INC., 1A-3070) £96ftv>f * o 9 

t h&g^'uTH) Wgtftfc (VECTOR LABORATORIES, INC.. BA-3070) £ijn;tT 
•Y h L£ bti t**? 1 Wt71^t*^;^**i/^-^f^7b*i;>DH©^g£• 

# (VECTOR LABORATORIES, INC.. Vectastain ABC* y b) ZljaA.T't 
M/:t> TMBZ (ttS^-*^ KML-1120T) ©^JDICfc t)»*fgtt^450n>i 
©KftfiT-fffliU ffifilStlrt: A«£fto»j£gEfc]©k h IgM (*B*8!!ais Ul 
3200) &mmt L-^^Xlfiim^^SoL^PBST'gFg^JC^L^o *§*£*12£ 
{c^-r 0 d©*§||J:»3 22Sftfef*£ftJ#*S*;< 77^i:mt h$t<* AiJi 
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IgAGng/l) 



KPG22-1 50 12 

KPG22-2 50 18 

KPG22-3 20 24 



(I£«|J33) t h22#»fe#l*A*y 5v^^JlllJHlc*5tf Sttt hHSAt hfr 

(*JfeW3K KPG22-3) (C^m79Bs 94B> HOB ©Slallcfcfc 
<9 (^»J20) iEtti;:HSA£ftaELfco ifofc*® t h$t# A (HJfeflJH) 
tcft^ELISAft£ffl^T&tij L/Cc 50nM©tt»-ftK7K*'<y 7 r-pH9.6T*5 
jug/mltc^fRL/cHSA (•>?>, A 3782) £96ftv>f 0 o * * -7 V- h tc ^ 

Alji£t# (VECTOR LABORATORIES, INC.. BA-3070) ZlMlLTJ y**^- h L$ 
^{Ct*^^>-fb7^t*^;l/^^r->y--lf-<i:7b"> ; >DH(D^^ (VECTOR LABORAT 
ORIES, INC., Vectastain ABC 4- -y h) ^jta^T^f h L/c& N TMBZ (£ 

■£K->?z>4 K ML-1120T) ©^tolcJ:«9^#g#^450nn)CD!S^TML^o 

-^JSi LfclCRv^XT'ti. HSAftgmoftHSAt hffitt A$*©;fcffili/<y 
^7>KU^mo/; 0 (B20H) IC^-To m20BI(C*5^T8il4tt+- 

^ 5^XlCft#THSA£ft£LT^b©B&£. «Rtttt450nmlCfc^SRjt« 

t h!fc{*Att«£?j&<JitlU $ t»ictiHSAttliRM»J=*tLTttljRft*Wt hlg 

(^5fe0'J34) t h22#&fe#^A*^ hia#HljS££'W:/ 
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v «> XKPG22-3* £>£&113B g ij tfj U i x d - •e|fflilS£*ffl!IS»£ 

D->tt#^»Sf^AP^ imit-fi>f^^, i991> iCgESft/c^St;: 
UD-7«Hm SP-2/0-Agl4 (^B^S!i> 05-554) L 

l^3iSH^*L=JD--i<HiSLA:'>x;u©^S±««-ELISAftT?»«f L/Co 
ELlSA&(i (&&0IJ33) £H*lCfTttl\ t hft(*AflJHBtt©^D->^4fiH 

J6s ^M^iJSiLT (H»]26) T*mLfc6-l (A9/322, G418, k* a - 

D-7-r->>Hi4) rnvkfttm^izo 8k&#%®mi&t Lxa-tT-izh M4§&fe 

M^»rK- ; $:^LTl>^G418i&ttTT2ffl^l-4 (^«E0J9) 

>f'>>»S-eflkti (£Jte0ij9) ©G4i8Btttt«iRo*i^tig«icffnj:ofco :o 

fiT*ofco CHbOb'a-D70 >©#^(i300/zg/mlCDG4181?STT'tit 

**0dfi&#??> -YVADNAflWM: (H»>J2) «!: HtttfclfTtt o fc« t h22#&fe 
ft&tf. t H4Sftfe{*g^»ffr©«j#ti-SISI»JWi4ttPG22-5tcoUTJKT© 
PCR«#flCj:0«»Lfco -MKJWBtt*yyADNA**»aiLTt-h22#, 14 
#&fe#±tC#£taiS£ : ?- (Genetic Maps, MIS) 22S5fefe#(co^ 
T« (^ifem ; A9/#22) % 14#Sfefe#fc^Tli (HJfc0»j9 ; TT2/S14 1-4) 
T£&a<5itS£*lT^£&:75-T ^-JCO^TPCRlffi^fT/io/c^ms 22§& 
fe(*Co^T(ilOS©9^3S©v-7!7- (D22S275, D22S315, IgA) , 14§& 
fe#fco^TttTT2/#14 l-4fcS£Lfc£T©^-a-a<fcto$*lfco &J:©£ 
ttfcJ:»Js »bn^-fiBttn2ffl|iatt(it h22#5fefe(*SB^»r>ts 14#&fe# 
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Zm&T. Yvt&K)tL*>±.\i\ ICR3/c(iMCH(ICR) (B#* U7tt) JgfltvSx 
©^EC«tO#t>tL^8^J5a^ElclE*)^«310~12^^AL7^o BSfflflSffl^m ( 

Rv»5x (B** 1/7 it) ©^SlCtfffiOT-MfcOttlOflO-f >S?x* i/ 3 > 
EO^tfX^K&Lfco ^icfc^Tiii (ICR) fi^OS 

C<Z>£S«fctK h h22#^feM5T^rK-Ra f 14#^fe^SU^»fn-^^^--5 > BS 
SfflSSft (PG22-5) tt**5^Jifctl£fii8LT^S, *tt:b 5 





— fi§H4 


ES*fflJi£&&AL ^7*7. 










~20X 20-50X 50-80SS 


TT2/#22+#14 


PC22-5 


302 16 5 


3 2 0 
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(*1IIW36) ©*>7-?^7 (KPG22-9. l(k fc«fctfl2) JCftLT. HSA£ft 
gt/Co KPG22-9£KPG22-10ICli£&lliI&T'ftgU *©2ill8J8tK:$glflL L/c c 
KPG22M2twli£ft7Sit<!:9«lft©2£fcSEU 2gg ©ftffi©2flHa»Cffjfli 
Lfco 

(HJfetWJlO Jcft^ELlSA&£ffl^T&tiJL^o 
%±t bft^&tbKtePBST^L/cttt hfta^n^y > Afjiffift (Kirk 
egaard & Perry Laboratories Inc.. 01-10-11) £96^7 ?o^^-^b- 

^'□yj (The Binding Site Limited. MP008) *1&k.X4 

-M/:^ eSHiLTTMBZ (ftS*-*^ K ML-1120T) 

©^3inlwJ:i?»3j|fgtt^450nin©»ateT»ML. ftfc X «l*j#o«g|!E 

*0©t HgM (*B#8!3IS. U13200) £7 £ X^m^^^D L/cPBST'SPg^lC^ 

&Afji£ELISA&£ffl^T (HWIJ29) *5«fctf (^^J32) i |5]^lC^{±i • £i 

t h!a#^tt^o_A«|^oJ/t#t>ttaJSnyto C©*£!l<fc*K tb22#&fe# 
^^^&U ; 14#^fe^^^^K-^^-9 u ^ES^BSi*^y 7-7^7. tcfc^Tt 

1 6«*< itlwt bT£> 5 5££ft#*<££ $ ft S d <h t<im $ ft /Co 

£fcttBS<t LTfiiJ^L/ct M4#&fe#©*£&ft-ra (H«t|10) ©*y 5 
-?^7 (K9) % t b22#&fe#©*££M#ir-& (fm#j31) ©*^-?t7 7 (KP 

G22-2) comment Yfcwxmfr-otiitkZft^tiiWmmt^v ? y w< 
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^/v^VXtpot btt#^J£(ELISA) 



ES1v-y 




+/? m% 


IgM(mg/l) 


IgA (ing/1) 


IgM, A(mg/1) 


PG22-5 


KPG22-9 


30 


2. 54 


9.9 


0. 043 


PG22-5 


KPG22-10 


5 


4. 96 


21.5 


0. 333 


PG22-5 


KPG22-12 


40 


3.71 


7.0 


0. 048 


3-2 


K9 


50 


6. 66 




<0. 003 


PG22-1 


KPG22-2 


50 




17.6 


<0. 003 



(^»J38) h h2#»ife(*«»»rfrat; N u9&&#BsmK*Rmzmm 

(^Jfe0J19) -Zftglltz*/ 5v^xKPG-15 (TT2ES ?n-^PG5£*. +^ 
53U0JD icflLT, £fc2*x&3*fi«©Hi;:. PBSlcigfc? Lft b hjfii»7^ 
7S> (HSA, £/*> N A3782) tT^a/Oh (MPL-fTDM Emulsion, R1B1 1mm 
unochem Reseach Inc.) t bTO. 25mg/ml©HSA7g?££-i|g L0. 2ml£3 
Bft&U SlfoLfco £fc£&6il$$© (H»jl9) CD*y ^v^xKPG-26 (TT 
2BS ^d->PG6S*. **5i*40X) frbSMULfco Jfll»*©^t bia&ai 
&nmV icfc^ELlSA&TfcfflLfco PBST^fRL/cffib hM/o^ 
'i>«M^ (Kirkegaard & Perry Laboratories Inc.. 01-10-10) £967\:V'i' 

Mca-^-f V^XM M5905) £ft];L 

~J X ) >U§&Vi# (The Binding Site Limited. MP008) Zlmx.TJ h 
LfcflK ^I/**->^— eaSRiLTTMBZ K ML-1120T) 

anc«tO**Stt*450nn©R*«-eMLx *if£¥£ ftfc /c#j££*#o^£g[*l]<D 
bhlgM tffrXJ y . 6001-1590) L^tf *jfo»£Sin L 

fcPBS-PSBttKtf&Lfco /c0L tfflUco^Ttt (HJfefl)20) tlojlitcLT^ 
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(K9) s t b2#&fe#©*££i#-r£ (gftffllS) <D*/?WX (K2-9) Ifo 
^©t h$t^T /ci|^o//II^o$ ! C^^g(t0.002ing/inlOTT^<y ? y^, > 
FK^^/; 0 COMIIIJ;^ b h2#&fe#$#^£-&rjl4#&&{«# 



H15^ ^r^7^*Oh htt#»£(BLISA) 









IgMOng/l) 


lg/c (mg/1) 


IgM, /c(mg/l) 


PG-5 


KPG15 


10 


0. 18 


1.01 


0. 075 


PG-6 


KPG26 


40 


1. 52 


1.26 


0. 018 


3-2 


K9 


50 


6. 66 




0. 002&T 


5-1 


K2-9 


40 




135 


0. 002&T 



(fli£#)39) t V2%&&W®ft®KZ&ft-fZ>-?Vxmm& (TT2F, X0) 
b h2#&feftg&#8fr)t£#&-r £^"?X£S*ffl!& (X0) W&V>tz&, 

smmtir (n«]i6) r-m&itz?Gmmwzm^tzo ^^MiL 

Tte (39, X0) <D$k&ftffij&Zft*,^ 4-^5v^xiCfc^T»«t<|P«(C5r 

-7"f^/, ^±it, 1995) TT2F«ft (3 7 x -y ? * U ^ > 5 Mi £ K> H 
A) £fflW; c ^ o-tr^m^H^fect^t^-DV-r ->>W^CD^(i0.75 

miznti -i tz 0 c (Dtem&m ttz e ^ - d -> >imft©tt}gt$tjgiiTT2FM 
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K3W»tt*P-20. P-21lzo^TJHTOPCRjSf#ffcJ:»J»BLfco KJW»tt*yy 
ADNA^flfffitLTt h2#ftfe#±icffftt5aifi : f (Genetic Maps, |yf£) 
©9^ (H»Jl ;A9/#2 w23) T?S&6<ItB3ftTli**5-r "7-C/c N FA 
BPK V*l-2038lCo^TPCRii«*(ftt-DA:tt* x 2#&{;: N 3S£T<D 

Rhombic -> :/ft&Es*gi&# ctt2f, xo) tit 

(HWJ40) t h2#ftfe#«^»f«-*ftJ#^-S-7«>^ESaiiatt5 (TT2F, XO) 

(H»J39) TifbtU k h2»*fe(*»^»rfr*«J»LT^*C4*<*B* 
ftfcfc?a-ov-f ->>»ttn2FiBBiattP-21^a|[tt^ h ? * J:O&£±0\ ICRS 
fcteMCH(ICR) (B*^L/7tt) itlt^^ 0 f| &*lfc8ttimilEEU:B 
&fc9lO~12fi&ALfc 0 ESMffligife (H»J9) T-ftJ&ftLTEflM&fcR 

ttUH@©aAE££*tLfcli*, 20$z<D=f-W x&mikltzo */?®mi., 
ttlZte^TfeZB (ICR) i*®efe0^i:TT2llil}Sft3|0^4fe # 

t h2#&fe#^#Bfrtt££j#t SESMft (P-21) te*/ 3 
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kFftfeft Uc8*fflBS$ Ott 7$X©& — 20X 20-50X 50-90X 100X 



TT2F/#2fg. P-21 141 . 20 9 0 2 3 4 



(^WJ40) ©£&#jl*£$S©*y (P-214*. *^^100!L K2 

-1F~4F) «fct)SllaLjta»tf©t hftttffttS'ft& (HSfe0iJ2O) «h IhJ^I tcELlSA 

?Sm^mi7^(c^-r o ffiffl**BS«Bia*TT2F£LTfck hft# 
*y 7V77tOt httft/cfji^g (ELISA) 







lg/c (mg/l) 


K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



(^WJ42) t h2&8k&#®fimKZ&$fi-Z-?tXESmfe (TT2F. XO) S 
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(nmuo) T*nz>ntzm** 5^x©e>*>K2-iF, u-a? (&»c€fe©+* 

£&f}L/c 0 C©£Efc*5l*TICRii-7$* (7;l/k*A S*»^KiJ:*) 
gffiUc4^^7>*©TT2FM (I?£fe:&&) 

btl^^oJ^^^^^X (K2-1F : lOEv K2-4F : 5E) ©-T^T^ESMft 
Afco^Tfc hJfefefr»rfr©ft|#*PCRfttcJ:»9ttltLyi:o P-21 (^WJ39) T* 

nr^ 53Soy-7 >r v- ic-^TPCRitisfcfTte o /c2§n N ioe 

4ME (K2-1F) % 5£4>2E (K2-4F) lCfc^TP-21T'^aj$ tltzZmw- 

(0X174, HaelllWrfr, feilfi^>K(D 

£*EPT-^l/co *«li»tt3> ho-;Vt LT«*y 5K2-lFs K2-4F©£LM 
S*DNA£ffi^fc*S* CtlbOftmWs k h2§&fe#SB#®T>T-£"(&& 

■*-*TT2F»iii&i*p-2ia<*y ^v^^^T-^ifltiwi^fkL, *©ip?-a*© 

(|£M#J43) t h2*fe6{t«5Mfffr&mtt*79*BSMl (TT2, XY) ft 
* + >77-7WSi:fclJSt hftfe#fcl#©tfctiJ 

(^mmZ) X'% Z>tltz*;t 5 v£*©9*>K2-18 (4t. *^5^705O <hK2 
-19 (fit, 5^6050 &c;Htt©#*y vlt*S^LTSEEL, ESMft* 
BW14ti^*|jlWLfco TT2$fflflS(i (40, XY) ©ftfe#«j££fipo©T 

5K2-18{cfe^T««IW«fll : f lC^kLTV^Pllfett*<*Se *©*#£* 
^^x*©TT2iM (i?£fe, fttt) SsM&^lCfcggffiLfclCR (fife: 

S*©W^£li#&fe©^?$*;&<K£-rs 0 £Elc*oT»£*lfc£ 
i xftllOE© 9 5 10E*<ESIB!&4*©2&ftT* U: e 
Ctlt>©^4fe^vt;^lOE©-5^7E©^M«l:t)P3ML/cyV ADNAKo^T 
k h*fe(tllrtf©*tt*PCRttlCj:l>*WLfc 0 5-1* (TT2/#2fg. , &%0|12) 
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T'-fr&fimmztiT^zzm®??*^- (c«. fabpd r?>\ c^mm) 

^T3SO^-^-^T©l¥^lilS$n/Ce COi^mtis t ^28ftfefls:8&# 
ltffr£##1-5TT2ffl^6;ft5-lJ&<*;» y-ftztpT'WifeWm^Mtl^ %(D 

(^Jfef'j42) <D*^ 5^X?&K2-lF-l~l0:fcJ;tfK2-4F-l~5©lfo^43© 
t hifi#/c0»i££BLlSAfc£ffl^Tj£*Lfco £&#j4~6iifi$CD v£ 9 
»U M^Ot h£&/cl.g£ (H;&fe#J20) (hlnl&lcELlSA&Srffl^T&ajL 
/Co (^WJ42) -<??ibn/c^feft^©^(!:it|c^l8^(C^-r o *y 
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mim l-S^^VX^W^CDt hffifc/cfilftg (ELISA) 









lg/c (mg/1) 


K2-1F 


n 


_ 


0. 58 


K2-1F 


#2 


+ 


84. 1 


K2-1F 


#3 


+ 


12.8 


K2-1F 


#4 


+ 


15. 1 


K2-1F 


#5 




0. 52 


K2-1F 


#6 




0. 58 


K2-1F 


#7 




1 30 


K2-1F 


#8 




0 90 


K2-1F 


#9 




0. 56 


K2-1F 


#10 


+ 


28.8 


K2-4F 


#1 




0. 04&T 


K2-4F 


#2 


4 


23.3 


K2-4F 


#3 


4 


11.8 


K2-4F 


#4 




0. 08 


K2-4F 


#5 




0. 06 



(H»J45) t hl4#»«fe#^»rfr*A*>7^^X»«fflia©»«f 

«r^ft¥HKMl2^?ftS¥l-ftSilB • h*-f >-1989, 

I^i£7o h=J-;l/ N 199K nm±;k. Doyle and J.B.Griffiths, "Cell & 
Tissue Culture: Laboratory Procedures", published by John Wiley & Sons L 

td., 1996 o ammmm (D£.m+R$&<D*t ckpgo6 ; pgi6*& n 
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hIfiim^l%#t;PBS4>T% 7J\s*\syb4 W Vf-*->7*- h (F1TC) £1!$ 
£<"7 7.CD45R(B220)i/t# (7 7 -^>^x>, 01124A) TUBBS^Sfefe L^ 0 ft 
fr&5 %^9X]M£#&PBS*T'b**^>^!$ttb HgM ftft (7 7 - i >V 
x>> 08.072 D) ifcWIi LTb'*^>^f$#ib h (7 7 -^>^ 
08152D) tKfeZittz'&, X h U7° h 7 b* S? >7 4 a x «J X 'J > (7 r 
>v ; x>> 13025D) T'&feU 7n-f>f M h U - «9 h>fy + >V 
FACSort) T*8?#rL/c 0 t tzttmt LT t h&fe#££fl Ltt*.MCRv$ 7. 
kl°]J£lcJ&#rLfco m22D{C^m^^-ro B^Et&teb hlgM > *S£$gitiCD45R(B2 
20) ^^to Baill&-7-*-CD45Rlitt (FITC) T'^t HgMfifttt (PE) T'fc 

4*cDHAfr h O b h nj£ffl« * d -x > ^ «h i£gKJiJ&£ 

(HWJ29) N .(£Jfe0|23) s (£flHSI32) ICfc^Tt h£t#£SjL /cgU A 

mzTfiitt&vftm) , K2-8 &nms"cftm . KPG22-2(^«i|3i-ettiiD 

©»J»S*RNAJ:*) (HWJ5) tW\mUlj&T'£l$. LfccDNAtco^T. TIE© 
it3>l^D-;l/i LT^^y 5 v>X!CRJ:»Jl!l»L/i»***cDNA*fflV^o 

•K15A (£00 

: HIGMEX1-2 : 5' - CC AAGCTTC AGGACAAAGTGATGGAGTC (E7"JS^53) 
HIGMEX1-1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT (VH3BACK©2ndP 
CR(C{£ffl) (E?i]«54) 

°Ji£$I$ffl : VH1/5BACK (59°C, 35cycles, Marks£, Eur. J. Immnol., 21, 9 
85-, 1991) , VH4BACK (59 e C, 35cycles, Marks t>, buIE) , VH3BACK (IstP 
CR:59°C, 35cycles, 2ndPCR:59°C, 35cycles, Marks ftlt5) 

• K2-8 mm k ) 
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fenf&igm : KC2H : 5' -CCAAGCTTCAGACGCAGTTCCAGATTTC (IE?iJ§"t55) 
^gfE^ffl : Vkl/4BACK (55°C,40cycles, Marks£>, Eur. J. Immnol., 21, 985 
-, 1991) , Vk2BACK (55°C, 40cycles, Marks t>, BUlE) , Vk3BACK (55°C, 
40cycles, Marks t), luIS) 

• KPG22-2 mm A ) 

/SSffWB : C A MIX (MTomcDZfyJ JlitvmS Ltzt><D) 

IGL1-CR : 5* -GGGAATTCGGGTAGAAGTCACTGATCAG (I£?iJ#-^56) 
IGL2-CR : 5' -GGGAATTCGGGTAGAAGTCACTTATGAG (@E?iJ#-f57) 
IGL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (I£?iJ#-f58) 
^^Mffl : VA1LEA1 (55°C, 40cycles, Williams^, Eur. J. Immunol., 23, 
1456-, 1993), VA2MIX (55°C. 40cycles, luiecDWill iams t>©^{C^>^V 
A2LBA1, V A 2JLEAD ^^*;l/JtTS^ L/c feO) , VA3MIX (55°C, 40 cycle 
s,luie©Williamsb©fR^ic*^VA 3LEA1, V A 3JLEAD, V A 3BACK4 £ ^ -t ;Ht 

zn?ti%'%$mmx'zimmm cmmm, K$&m, xmm) 
72°c2o#, ^n^'n^^i^y^^-ic^uci^ 

-ttv -tr--?;HM ?-5-9600{£ffl) CD^#TiT^o^o VH3BACK(C:fct;f &2ndP 

CR(ilstPCR0iiifig^£ (HIGMEX1-1 XVH3BACK) Vf? <i "7 

HJgifipILfCo £T®i|itig#|tel.5X7#o-xmm»&> ^^A^ 

£ (SiJ : 470bptt&. gi|/c : 400bpft£. gil A : 510bpftifi) ©itH^t) 

^(i&JiiSftte^o/co cnt>Olii}sM^!(i N TtfD-xyA^Dprep.A.gen 
e( ;< ^5 7 K) (M : Hindlll-PstL 6 

ijU : Hindi I I-PvuIK SIS A : Hindi I I-EcoRI) L> pUC119 (^Sit) 
-©Hindlll, PstI (Mil) > Hindi 1 1. HincIlSR& UH) N Hindi II, E 
coRISBft (All) (i^ d-^>^L/Co *!iSftO#A$nfc^X; KOH 
^TOfe® (£«fc:*Lfc*p->tt) ico^T. SH)^^:->-^>l7-- (Appi 
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yed Bio Sys tenth) lc«fctK *tffM©tt£E?i|&&£ ttz 0 

• H I GMEX 1 -2 x VH 1/5BACK : 10? n->. 

• HIGMEX1-2X VH4BACK : 8* o - > N 

• HIGMEXl-2(2nd PCR, HIGMEX1-1) x VH3BACK : 5? D - > 
•KC2HxV/cl/4BACK: 6^d-> n 

• KC2H X V /c 2BACK : 7?d-> n 

• KC2H x V /c 3BACK : 4 ? o-> N 

• CAMIXXVA1LEA1 : 5?o-> N 

• CAMIXXVA2MIX : 6* p->, 

• C A MIXX V A 3MIX : 5* o-> 

?f bftfc£gi£?iJ£DNASIS(Hitachi Software Engneering) t)j»*f LfcM 
£T#k r-&&IEJiJT<&*K *lju AIIO^T^ S«©tt2384 3 21«j&<&B& 

n*niitts^g«*Em<nje*ttfco 

**cDNA^b©t hK#it£^&£«££Em>JS?ffi ' 

1. ^««*E3Riicfcv^Tttffl*nT^*fEjai©^«*wvafi?Wrfr*#3fe 

2. M«««EWIcfe^Tttffl$nT^*|l»0^3i*^jafe^»rfr*4<fJE 

3. mi^^^lCfc^T^ffl$nT^SUE^J©^5i^?iJD»fR^^ 

5. M$«**SE^&»*>n57S yg£K?iJ©&5£ 

*©lim£ Ic^-To 1 x 2 lco^TliGenbanklcg&$*lT^££ 

5S^JV&c;jWf>T-i©**p ^-^^DNASISIC^O^^^L/Co VHgrttti 
(Cookb, Nature gentics, 7, 162-, 1994) s V/eBfrtf-li (Klein^, Eur. J. 
Immunol. 23, 3248-, 1993) N VXtiiftte (Williams^, fjIS) <D&ittlz.fc\.\ 
&V»rtt7 t ~: 'J -Jgi^K^tceLfco 3 icootli (lchihara£, The EM 
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BO J., 7, 13, 4141-. 1988) ©^£U:tE£*l/c£M3&?ijD^>i-<i:©**n S J^ 
fc*£DNASISKJ:»)fflr\ ««LT8bpa±-«t*-Ci%»«t LT*3tL* 
4>(CiELfCc DNtlco^Tte (Green t>. Nature Genetics, 7, 13-, 1994) t? 
«#$*lfc*rU*DN7 7 S y-»f«-iJ*>L&nSo 4 KoHTli 1 (V) s 2 ( 

j) . 3 (D) ©^m^^tc ^t*ft©&®&^ttckmwc$nfcH^g 

il^£*U *©¥*$©£$ 1*8. 7bp-Cfc -a fco 5 lcot,*Tte&l£gE?iJ£DNASIS 
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VfamUy V segment 






V primer 


Clone 


K15A 












VH1 


VH1-8 


VRS SS V/YEYYYYGMDV 


J6(DN1) 


VH4BACK 


H4-10 




VH1-18 


GGrTMVRGLIITDWYFDL 


J2 (DXPl) 


VH1/5BACK 


Hl-7 




VH1-24 


APYSGRFDY 


J4 (DK1) 


VH1/5BACK 


Hl-6 




VH1-46 


ERYYGSGSYQDYYYYYGMDV 


J6(DXP'l) 


VH 1/5 BACK 


Hl-2 




VH1-46 


GGYSGYEDYYYYGMDV 


J6 (DK1) 


VH1/5BACK 


Hl-10 


VH2 


VH2-5 


SYFDWPDFDY 


J4 (DXP1) 


VH4BACK 


H4.14 


VH3 


VH3-21 


cxjCauuaLIJ^YYYYGMDV 


Y ,/* /TNT TS 

J6 (DLR2) 


VH 1/5 BACK 


Hl-4 




VH3-23 


a ur.npvcrw • 
AhUUrihUY 


J4 


VH 1/5 BACK 


Hl-3 




VH3-23 


*Pl A F\ A TTP\T 

DADArL/1 


J3 


VH1/5BACK 


Hl-8 




VH3-23 


cr* vl/tw 
oUWUY 


J4 (DN1*) 


VH3BACK 


H3-3 




VH3-23 




J2 


VH4BACK 


H4-4 




VH3-33 


bGG YG 5 VGD YYYYGMD V 


J6 (DXP 1) 


VH1/5BACK 


Hl-9 




VH3-33 


UGY5YGYDYYYYGMDV 


J6 (DXP 1) 


VH3BACK 


H3-5 




VH3-33 


GY55GWYDY 


J4 (DN1*) 


VH4BACK 


H4-9 


VH4 


VH4-34 


KY55GWY YFDY 


J4 (DN1*) 


VH4BACK 


H4-15 




VH4-59 


OKJAVA5FDY 


J4 (DN1*) 


VH4BACK 


H4-2 






n^n^YTT-rrnv 

vjosjo j rnru i 


J4 


VH4BACK 


H4-6 


K2-8 












V*l 


018-8 




J3 


V k 1BACK 


KM 




018-8 


f"\PlVTM\7T T3TT 


J5 


V k 1BACK 


Kl-3 




018-8 


rV^lUTYMT Dr A 


J3 


V*2BACK 


K2-2 




LI 




J4 


V k 1BACK 


Kl-6 


V*2 


A17 


Momrn t t 


' T A 

J4 


V * 2B ACK 


K2-1 




A17 


X/f O fSTTTWTT 




V *2BACK 


K2-5 


V*3 


A27 


ooyh ^ cptutt 

vv^j I Uior I Wl 


J 1 


V * 3BACK 


K3-1 




A27 


yV I vjoorr 1 


J3 


V *3BACK 


K3^ 




A27 




J i 


V < 3BACK 


K3-5 




A27 


OOYGSSPPWT 


Tl 
J 1 


V < JdALK 


K3-6 


Vk6 


A26-10 


HOSSSLPOT 


n 


V -OD A f**V 

V * iDALK 


K2-4 


KPG22-2 












VA1 


DPL3 


AAWDDSLDVV 


JC3 


V A 1LEA1 


Ll-3 




DPL5 


GTWDSSLSAGV 


JC2 


VA 1LEA1 


Ll-4 




DPL5 


GTWDSSLSAGW 


JC3 


V A 1LEA1 


LI -6 




DPL5 


GTWDSSLSAW 


JC2 


VA 1LEA1 


LI -9 




DPL8 


QSYDSSLSGVV 


JC3 


VA ILEA] 


Ll-S 


V A 2 


DPL10 


CS YAGSSTLV 


JC2 


VA2MIX 


L2-* 




DPL11 


SS YTSSSTW 


JC2 


V A 2MIX 


L2-1 




DPL11 


SSYTSSSTLV 


JC2 


VA2MIX 


L2-3 




DPL11 


CSYTSSSTFV 


JC2 


VA2MIX 


L2-7 




DPL12 


SS YAGSNNLV 


JC3 


VA2MIX 


L2-5 




DPL12 


SS YAGSNNFVV 


JC3 


VA2MIX 


L2-6 


VA3 


DPL16 


NSRDSSGNLV 


JC2 


VA3MIX 


L3-1 
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(H»|J48) ii2(ttzinmnmm®in.&&&=5 L (fills j v?tv 

(mm. 6« «) *<«*$nfcn2(*yi:ttTT2F)aiis^c4i8 

(g»j35) *mhtZ>Z.tfrmtttlho Z<D±?Ut M4#+2#j£/ctet b 
14#+22#&fe#£*AUc^Xfc#iI£ : y- (fill, gi/c) ite™^TT2( 
£/cl2TT2F)ESM£^T, : ^»jl9, fi||+ Ail : £»J36) 

j&<££3n*d t*<JHt^$n*o KTJc^1-*23BI-l|27HK*jesft(l8»*© 

Umnm : Kp: Kpnk B: BamHk RI: EcoRI n RV: EcoRV > N: Not I N SI I: Sea 
Ik Sea: Seal . Sfi: Sfil x Sm: Smak X: Xhol s SI: Salk dKp: deletion 
of Kpnl ^ (X): 5A^^-dB*©XhoIi8»rSIH£o 
&®L®& : pBluescript SKIK+) KDNA 
<> : LoxPie^J 

1. G418im&£T©MflJfaoxPK?iJ£Aft?cLoxP-pstNE075X S K©fFlS! 

a&lcG418BttaH£* (^«]1) 0M*fcCre»J 3 >h**-* (Saue 
rt>, Proc. Natl. Acad. Sci. USA, 85, 5166-, 1988 ) ©BflHE^JT* SLoxP 
6c7'J (Sauert»oBUlS) £1^1 CAftS^^So pSTneoB^vXi KDN 
A (Hifefll) cfc^$iJllg|#XholT'pstNEO££^£^liSU T^a-7.y;H| 
^fttCckODNABffr^ffiSSlL^O^DNA^y y y--if (Takara*±il!Blunting 
end*-y h) fc£t>M*£¥?IMkLfco LoxPE2WAofc75* 5 KDNA pBS246 
(Plasmid pBS246, loxP2 Cassette Vector, U.S. Patent 4959317) (2, G1BC0 
BRUUOBALfco C07*5X£ K©BcoRia^SpeHa»r«tt^Xhol>J >*- * 
DNA^^AtSCiJCt^TXhoI^tSSe^Jlc^lEL/ctO^^ffl L/c 0 C©5fcg 
P BS2460EcoRV^^^fe^±!SpstNEO DNA!#Ttt£#A LT^ 5 7. $ KLoxP-pstNE 
0£?*fc (*23EI) e 
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ADNA2 d- >©#M 
TT2(^/c(iTT2F)»8a(i > C57BL/6^? $ 7. i CBAv ^ XCDF 1 7-)X^fe 
SCi^b, C57BL/6"7«>XS*©yy ADNA^ D-V^fflV^Tfa^afi^y 7 

hffl^? ^-^W5:il:L/: 6 $V ADNA5*f U -l^ Clonte 
chftadult C57BL/6N male 1 iver£3fc5 A^'DNA? >f 7 5 U L/c 0 X? 
U --i'/Ofcfecyo-yi LT(ix &T®£fi£DNAE?i] (60 mer) SrffiWco 
SaCju^D-y : 5' -ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 
ACC ACC GTC ACC CTG TTC AAG-3' (E?iJ#^59) 

gfjU 7° d - 7 : 5' -TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3' (EJIJ#^60) 

&m.zntz7 2*??a- lt, Mint tz imm) k-ck z&cw 

ABrtt^pBluescript SKIK+) 7vXi K (Stratageneft) 5 o-^> y 

Ltz (mmCu : $24BI ; g&U/c-C* : 352512) o Ctte>©DNA»rJi£ffi^Ts 
JtiiTOcfc 0 {cTT2(*/c(iTT2F)ES^4'Ov^ ^ft#afi?-tt*Ofca6©^ -7 

«©rtT% £2~£4i?7 >#££n*DNA»rJT- (BamHl-Xhol) £ 1 T'flMK 
LfcLoxP-pstNEOafc^igiSl*.*: (m26EI) 0 pstNB0©*i¥#|S]-lis ftfcfc 

ttAFk 1992^f*&J±flJ) o ffilliL/:^^; KDNAtt. $iJPgBMilSacI HC«fc *K 
-®^tU8rlTTT2(3:/cliTT2F) ESM^© h 5 >X7 x ? •> 3 >lc£ffl L/c 0 
$K<£&ttTT2(£ /c(iTT2F)ES^fflflS©4 ] ^ ££tftStM#a<? -y «;t^ ^ 
^-ifil^llM*<fi:' J fc^D->^liinfc«>©iRtEJft#y>' ADNA 

Br* (#j500£S>tt) £fflWc 0 C©DNW^(iJeiT©^^T'129-7^xyy A 
DNA^rPCR^IiLT^/Co 
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•ir>X^7-f7- : 5* -CTG GGG TGA GCC GGA TGT TTT G-3' 
7>? 1 '-fc>*75-1'v-: 5' -CCA ACC CAG CTC AGC CCA GTT C-3' (SSyiJ#-^62) 

T>Zf\y~ hDNA : EcoRI^^tl29T^ X? J ADNA \u% 

T** i s*tV* s f'Yiyf?7^ TaqDNAsH U > 5 fef Taka 
ra*±£J!cDfc>©£&ffio 

fcfcikft : 94j£C, 355-. 10 - 94jf C, l£ ; 55J£C, 2# ; 72gC, 2# ; 30 
-> 94JgC, 45tJ> ; 55gC, 1# : 72£C, l£ ; 360 

It^^tL^DNA^GenbankOT-^^-Xtc^^tfcOs frJPSSIflHindl I IT 
-®^i3ltr£ft*&C ££5ttSlT^ pBluescripf?? X ~ K©BcoRVi2)*r«Bti: 
o-->^L/Co C©75X5 KDNA (S8) £*iJ|5ft*BaiDHI£Xhon? 

£:/ d - :/ £ L fc 0 ^-y^r^^H L /;TT2(* tz tiTT2F)E 
SM©yV ADNA*$iJIB»*BcoRliXhol7?^^Lx 7#d -*y;l/mm&t& 

4. v^^ia^ae^gtikttaffl^^^-oftsii 

2 i?W» Lfc-7$*tt#e*U J fK«fcJ:tf£#«*££i?y 7 ADNA© J fig 
$ (J1-J5) *<^*nSDNAHr>i (EcoRl~SacIl) * 1 T'fFHi L/cLoxP-pstNE 
m&^tmt&jUz (S&27H) o pstNBO©fe¥^lRltix ia^itfeTOg^lS] 
tRIUlRlfcittoT^** C©75X; FDNAte N *B§MJM109£ffi ^TJt« U 
■fev">i»*o5--f K¥«a^tiJ:*)lliiL/io «H!U:y7X> KDNA lis $JR 
B#KpnlKJ:tK -©eftTO lTTT2(£?c(*TT2F) ESSlfflJ®^© h 5 >X7 * £ :/ 
3 VK&ffl L/Co 3BKIE!ft(*n2(tfcttTT2F)ES*BI!8©«l'^&ttMtt»»-*<^ 

-y >^**-£«E*fltM.j&<ie;: itz? ztztbomn 

ftjft#yy ADNAIMf >^o-y hfflcyo-T'tLT. 6«J«-Cyc y y ADNA 
(^25H#M) ©3'#fi©DNABfrfi- (XhoI-EcoRI ;&1.4WE£tt) £JBHfc 0 * 
-y -y f-f ^-T^K^L^TT2(^/c(iTT2F)ESfflBS©yV ADNA£ 

IWR*#BcoRliNotIT?flMtU 7*'D-xy;H^lT5}Ittf >7a * 
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^'t7i a 7^>!J- , X8,y->^-yf-f>/ 1 ¥±*±, 1995) ©:£&tcft 
l^^XESMTT2F^AL/; 0 TT2F«te* hU ^i/>feaL, 2.5xl0'®/ml 
i^S«k9l-HBS{C5iSLT^t>5^gDNA^jtlD^s y->/</Hf- (/W*?? 
h\-ffi!all^-y h^-ti-f) tffl^txi/? hnt^-> 3 ^Aofco 96 
0//F©3£*T250V©mE£4mm : l©il'? |<of>b--> 3 >-fe;W£ffl^T^B 
TEPJnLfco hoil?l/-i/3 >L/ciffl)iS^20inl©ES^lCSiSLs 

/) 2ftlc*MLfco ffl&IClO, 15j«gDNA*ffll^3flttt>lT-9fco 1 B&K300 
/zg/ml©G418 (GENET1CIN, *>^*v) £#i;i&ife<!:S£&;LfCo 7~9B&tc£l; 

> Mitt** Til* *©4/5*0.2mlO^ffffl^'iUi (ESi§i&410XDMSO< 

^»»L..-80t:{CT«e«#Ly!:. 8»)©l/5lil22fi:-t?5f->3-*h 
7*U-hlcJ§aU 2BH*#LT (HJfeW) (C* L^^ty / ADNA£K 
^L/co Cft£©G418M&TT2FMyy ADNA£$PBB**EcoRI£XhoI (Sffiife) 
TtfHfcU 7^o-^y;U«SlSc»T^J§t»lMf >^d y h«r?T«^ v (HJfetf] 
48) -Z\Z7fiLiz7a-7T*nm&&?LWZfe&LtZo ^©*Smi76tt+3«5*<ffi 
ra«tfti(*T**iV^tt*«r»yt 0 »&STT2FIBte&tf*BR*Ml*iMl3K SI 
41©1Mf >7d^ b£?#r©i£3l£ (B28EI) £#J3U-XC^^- 0 ^£MTT2Fi|ffl 
BSTiiEcoRk XhoI^it(Cj:«9 2*©^<> K (a. b) a<fcm$ft5o ffiPlffift 
^.frlc^^TI^ dtit>©^-fn*>©^<>-K*<^^Ls «r^CTSJ»c/<> K (c) 

fcfcc©'<> K*<tfa§iLT^£o H*£flJtcW:DNA©*#$&jKLfco fttfrfc 
CtLb©i> D~Xi}a^SI§3ta : F©M-^'©7 UA^<tBI§lffifc;UcJ: <95S^$tl 
/;*>©T&<S>o 

(Hifcfl50) $t#Saffil^fflft>L(*ESfflllia*^©*>7V^^f^fiJc 
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£$££±0% ICRS /cteMCHC ICR) (B#?U7*±) W.W^ V *CD£S£K£ <0 % 

mm%iTmmmz%tkZi£tz'&, fc«jfi&gfc2. 5 b ©micros* cb* 

ft94<i<D£AK££*iiL*:iS£^ 22£cd : ?-7£ x^'IiL /c 0 *^?*i#ti. ^ 
feCfe^T^iK (ICR) i*©fifeO^(cTT2F^8S**0^fe (^^) 
&£ft£^£'9^K«fc!9¥i]££ft3o M^L/c22E©^^^fe(cB^t»^(c^^fe 

^Jtltt^^o +y 5-7^XCD-9*.100XO*^^^*-rJllt+> ?2<i#£MCH(IC 
©TP-??*te#13l£l3fcT'£><9 (^»J42#M) > 2E{ClECDflJ-^T"^$ n/c 

(^»]5i) tn.wmmmmm&A.m^<D2n®m&<Dmn 
-^>^*-rn(i'M#j7 lyji&izmmzntztt&w&tzztfrmtuz tt<n^ 

¥±*±, 1995) o CtL(cS-P#> a^(iTT2F$t^SiIffi|5l*I^^^#131, #14UC 
o^TMJ7b;l/©$Ji$im0&> &T<Dn®Z'i : iitZo £f\ #131, #141ffi 
&lco^T£t^G418^g&£©fc&35mm-> + -U&10& COHWlCfcl^li 
5fc#!fflJ!$te^ hv-f •>>^S^LT^/«C^G418i6^tt^R^^fflBS^^ffl Lfc 0 
H«|9#fiB) Klft&/ci^l00il©M£*§«U 0, 0.5, 1, 2, 3, 5, 8, 
10, 15, 20 mg/ml OG418 (GENETIC I <>?*v) £**l*:'ft#i;ESi&iti!+T'10 
B Pb1^# L tz 0 H3n)g/ml ©aig 2 T l*Bjj £ 3 u - - tfmtb Z>tltzi)<s 
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5mg/mli:&£U 4, 5, 6, 7, 8mg/ml0&8£T*iS»£G418Wtt#©Sft£iTo 
tzo #131, 8141^n^'n(Co^T100niin-> + -^itl0fe{Clfe^^t5^10 6 fi© 
«DIIS£!£SU ±I£©£-lj£©G418£££rESi£ife (5&Pg N ^M^^-I^ft 
-?o) (Cj:«9^L/Co i$H^12B^{C7mg, 8mg/ml© i/ + - UtcfcHTW £ 
W^P-- (#131 : 12#, #141 : 10ft) * h° y ? 7 -y 7 s U (HJfe0|49) i |5] 

S^EcoRltXhol (iiil) T'ftHbU 7#o-*y;um&&I&T*ftM&1f-1f > 
^»K%jrttl», (HJfe#]48) -3(c^L/cya-yTM<H7 WKD©i£$*lfc 
ft^^tHt/Co *©*§H*13l;i*£*©U* (#131-3) *<Mffl97U;l/tt«ttTfe-6 
fc^5*S*£#fco #1314*©6«5<co^T01Mf>yDy h8?*Jr©i!£3l£- 
28EI) (C^fo §^Mn2FffllIiaT*ttEcoRK XhoIflUfclc J: »} 2#©^£M'< > F 
(a. b) *<^Hi^nSo KMTUJimmtmz-W (#131, #141) ICfc^Tli. 
±*©/<> Ka*<»5feLs *rfclc><>-Kc*<Sfcft* (H«"]49) . S^KMflJ 
7 WW£ig£ft£C£lc«i;*K *>?-:&©#&ffi'<> Kbj&<?S$cU ttttai'< 
> Kc©*itt4C <t*^^$nSo El ^3 (#131-3) ©? d- xcfc^TC© 

(HJfe0l]52) ^^fiiI^^^^^^^TT2F^J}gft^^©G418iiitt^-^-ita : f 
©&± 

(JUMI51) TM$nfc«t#l«M7^«IMi (««*G418Htti*#131 
-3) (DGmn&^-*-&B*££lT<D^miZ±t)fo2:ltZo G418Wttv--/7- 
ae^OPSffllcjf AL/;loxPie>iJ (H«i]48-l) ©H-eSB&#m&*Jfflfc;l££c 
1-CreU3>fc-^-^it^^tr^^^^-pBSl85 (BRL) £ (1SzR«-. 
^ 7 - a 7 y I/ •> 'J - X 8. y - > ^ - 7" r ^> ^' , ¥±t±, 1995. 

nmm^mm. &£W£©gB£&ffi. P255-. 1995. ¥±*±) o^mizyt 

^#131-3tt^ALfco #131-3ttlS*h »J^->>MLs 2. 5xlO J {l/ml <h £ 
«k-5 JCHBS»C!iSLT^t»30jug©pBS185DNA^ttl^s 5*-»</HJ— ('<>f:* 

960/iF©^4T'250V©mE^4mmg©JcU^ h a £ U- •> 3 (HJfcfBj 1 ) 
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tl^]00nuD-> + -l/3tJc{C^n^tL-> + -UltJcSfcO 100x 200. 300fflBa 

SSLfc, 8fc#tt300i«/Bl©G41« (GENETIC IN. ->**v) £#trJgifiT3Bfiil 

*©£#^T*G418W#£*ij£Lfco *©&H67 o - >*<G418ffftTT 
^Ez^L/Co Ctl?>©G418JBSttl**35Mi5/ + -l/T3 >7/W-x> blZtl&tT* 
igflS-fcK <£©4/5£0. 5ml ©&#fflig*fe (ESi£ifc+10XDMSO< •> K!g83 
U -80 o C(CT5£#£&l?Lfco ^^©l/5{il2^-fe*^^y=i- h^U- htcifS 

©G418*5ttTT2Paitt«Ey>/ADNA*lWIB**BcoRI T*#HfcU 7# 

D-xy^mmjgcift-e^m^-tMf >7d . y h£frfci,\ G4i8imii{K : ?£^i;ps 

TneoBi*3.2kb XhoIBfrK" (7d-7A) TG418Wttite ; ?©l^^^5f IS L/c 
*©*SH. #131-3Jcfc^T«iS$ns N 7o — 7A b.' s 4 ~7 x ) 4 X'fr&'t > K 

G418^^^lCfe^T5t^(CG418Wttv-^-ii^^^$nT^^C:cbd<ii 
S£$ft/c 0 $ G>tC±!S<i:|I|^/X^ftT'pBS185DNA^BcoRI^'fhL/c7D-7B^ffl 
^TD-*f>mVTZ'i7^tz1fem, cnS»G418«gtt«i«C7 , D-7'B t^-r7'J ^<< 

pBSl85(i«Stt»ftfe#ic}fAS:ftTi,^j:^i%iG»n-5o fttfc'&s en*© 

flSSttft«^Jfeff|48-4{C^L^$t^3g« 1 / -v 77^ h^^^- (G418fflttitfe^ 
©Mi (C 1 oxPEJ&J * ) IC J: § JgR«&&£fT 9 C t *<T § 5 o 

c^wj53) ia^fin^iiBs^aa^^© t H4#&fe& (tt#fiiio ©^a ' 

(^WI52) T'*tt>ftfc. P«9^#©$t^SIJ^^I^-^v^XEStt^ (TT2F 

G4i8^^#) iz cnm&m T*mLtzm*)izGum&&B=?iz &k>-?-* 
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(nmmw t M4#&&# «r«3#"ts'«t#m*xaEs«ii&*^©t h 
Esana^ (G4i8«tt) \z &nms, 35) T-^L^a^tct'^-ov-r 

£>S^(i t h22#£fe# (fcftgfjU &£*££&) ^o-fe^jfcl^kOalEA 
tSo i^h^-oTOX G418r.a»fflWtt«ciCfeV»TPCR<ff*f4» (& 
160118. 35) (CctDt M4#ftfeft (Bffr) Rl/2Sftfetf:»r)t&5Wi22#3fe 

mmio) X'TFLtzjjmz&iQ'noo ^cT-^ns^^^tcfc^Tte. es 

li*A&fe#±©t b£*©fc>©©^T'£>6©T% ES$Bg&$£$Bg|]]l@©£ < (i 

(^»J56) hhl4# + 2§, 14# + 22#&fe& (BrtfO rttttttfcf* 
M&^S-^^ESaiJf&^fc,©*^ 5v**ffrdc 

(^WJ54) T'TO$ftSt M4# + 2#. 14# + 22#&fe# (gffjt) 

23, 32) T'7FLfc#&lC<fc0&tti£ft£ o tfz. (H^|55) £ |5||Rtc C ©ES*B 
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(^wij37, 38) -?7fsitz±nzmm, &mt<mzt h t h& 

(£160157) h M4# + 2#, 14# + 22#&fe# fltffi-) £fcft*SrtaEttifctt 
(£160]15, 25, 34) ilHj^ic (£flgft|56) TM$nS + ^ ^^Kg&tj 

t-rsttircftaEu »K*Kt)ttiLs SiD-^iBnaiauiaRji^L. >wyy 

K-7*Mt5. l-3aiBJML«±fl|*BLISAifeT?»«f-i-*. EL1SA& 
tt C^Jfe^Jl4> 15, 21, 24. 25, 33, 34, 37, 38) Ltz^mX'ffUK\ t h 

(£160158) K#ett^»**ft^v»>^Bsaete^&oi/fc#g«ite?«** 

(£160152) TW»Lfc$tM«^a**»^#TT2FlBia* (G418^g&) (I 

(£160J48-4) TffrJSJEL^ttftrett^-yyjr-f ^-*«4IS**KpnI ( 

^M) TUMU (*BZR«-, ^t7- a 7^i/'J-X8,^->^-yf 
-f >?\ £±tt, 1995) ©#&tcft^±fETT2F*fflI§;t$ (G418&S&) ^*A-T£ 0 
7~9B&<c£l;/c3o^-£b , .y *7-y:/U (£160149) ic^LfctfttT?* 
*V ADNA£Bl»*-5 0 G418»ttflcyy^DNA*$II|JB»*BcoR"ltNotI 

(£160158) T*n$>tiizmm**mmm*x.#i (fotMt*mtom**m 

&m «w^^T6«Mffl7U7U©«*flc*JKTO#«CJ:e)ffi»'r«o (£1601 
51) &R*tt:&&?ffiftftG418fttt**MU XttAff. DHAR#t(Ttt^ 0 
»*BtG418Bttftyy ADNA^$(Iie»»EcoRI(bNotI (SSi) T*4tU 7^' 
D-^y^»ft#»7?^***-!f>^o» (£160148-4) fc^Lfc 

7o-7TM«7UA>©tt*$nfctt*fttb"*-*e 

(£160J6O) ftftg«0rtl**gg# (*ofitttfittfca**g£flO TT2F,» 
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mm&-?-*-mB=?z (nmwv) x^ttz^m^^^^t^c G418W& 
-?-ij-&&?<Dm®uzm Aitz\ox?m.n (^«]48-n ® rax® 

5ml©«#ffllgite (ESi£*t!2+10XDMS0<v/:r^>) K!R»U -80°C(CT^^^ 

J ADNA£$iJ|SgH3tEcoRI C^Sit) T*#Ht U 7#d -xy^mmfttfrTftlf 
^iMf^yp-y h£frttt\ G418W^il€S : f : ^^OpSTneoBS*3.2kbXhol^fK- 
^o-^iU G418iSf^it^CD^4^5ilS-rs 0 

X 

ESMft G418^g&) K (H«j9) T'^ LtzM D {cG418®ttatfe 

vbjimiz&iimAtZo mz>ti2>G4im&mzi5^x?cmvrw (nmms) 

(l^tlf'162) Ut^SII, gli^tl^oh H4#&fe& (tt&SIJO ^^-t^es 
fS^-rS^XESMft (TT2F&^ G418W&) (C (HJfe0i)18) 

SBtfiiftfr^ * O-fe^&K.fc^A-rSo #^5t'a-D7 

^•>>, G418-fim^iJW^ICfc^TPCR^I| (Hife^J18) ia^)k M4#& 
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(H«j63) tfiwmm. si»ot M4#&fe& mwnm) *es 

(HWJ61) H-nhtlfZs rtSfe^fillS.^ii^I^Ot M4#&fe&£ 
&fH-£^XES|BI&& (TT2F4^, G418iim) \Z (HW135) T'^LfcilOK 

G418-fiffltt*(C*>^TPCR^tff^ (HWJ35) lUOt hl4#&feft (BftK-) 
(^WI64) b h2# (#C#igiji/c) . 14# (ftftfifjO , 22S (ffiW A fji) & 

^te22#&fe#£:/5X MM (Izumib. Exp. Cell. Res., 197, 22 

9, 1991) s 'W^o^-f (Wind£>. Cell, 82, 321-, 1995) ^O^- 

^-jteT-^ifAtci^ v-^>^-r^ 0 cftli (^WJ16. 26) {c^L/c^^ 

t H4#&fe# (Bifrtt) SD'2#^fe{*^^iFr>t^^t-i)-7^XESffl^ (TT 
2F&*. G418ffif#, tra-ovf ->>ffl{4) IC (H»ij9) T'^ L/c^«i:|5l^ 

cy^x mm ^wtt^> -s. ^M^^^-r ?'p^m ^im^T-v-^^n^t 
h22§^^ (t hK^giiAiife^^^i;) zmxtho lum^mvy 4 

x >?-?V7.%m±K)n tzWR^mmmmVim (Johnson^. Nucleic Acids 
Research, vol. 23, No. 7, 1273-. 1995) Zmmt&o *§£ft3G418^ t'a- 

m<ot vm&w curm z&ntx^ z z. twcmftm (H»j9, is, 35) 
izzvimznzo (H«j63) T'n*ntzft&&Vi#mm%.zfumxm~z&K) 

(TT2F£*> G418Wixx fa-D7^ ->>Ht) *'o i/ £ ^j* 
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MM ^Wttae^T-e-^r/^Sftfct h2#&feftBr#cD^A t>H 
t htt^ae? (fttt+£tt) (Bfit) 
(H1IEW6K 62. 63. 64) TW&StlSt bftttfifc^ £#t;&feft CWrM*) 

T*±fc:g£$ftSb hffifttf <J|«J14. 23, 32) T^Lfc^fcfc^OfctfiSn 
b hft#ttljt&tf3£fjU£g£-rs ( Lonbergfc, Nature. 368, 856-, 1994) 0 

(HWJ25) (HWIJ65) T'^bnS^./ 7-7^7 Xlc g fitj install 

J&tSo l-3iBia^ftL^*±m*ELISA^T?«?#f-rSo ELISA&li (£ftg$j 
14. 15, 2k 22; 23. 24. 25. 33. 34. 37. 38) IC^ Lfc^&Tfrtt^. t >ft 

fij49) ^ic<* 9**17 wu^^s^&^g&ihs mnzftzmmui/2T' 

■7*Z»co^T1Mf >mVf (Hife^j49#M) . 'J >/<ft*iET©jttftlES (Kita 
n>ura£. Nature, 350, 423-, 1991) HO^At^T^ Mffl7 U;U#*ii L. S# 
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#S ($f#$*l35t2p(il/4T*&^ JIS//0&}S^ Kitanu 
ra£, Nature, 350, 423-, 1991#M) 0 »frtt»#TflWLfc***£#ttiifl 

5o RAG-2^Iv^7> (Shinkai£, Cell, 68, 855-, 1992) tMIWttBffll 

0->XfAl:*l>T (sH»J62, 63, 64) T^bnSrtSttKftS^&^gfflX 
ti^ot M4# + 2#fc&Wil4§ + 22#fc&^ttl4# + 2§ + 225ftfe# (Br 
Jt) £&&t£v*XESM$£&ffll (^WJIO) fi:^imt4>77 

a « nbtih** TtiBsaiias*©B*Biaiiw*5i^T*tifl*i 

ttt bftttSil (14#&fe#±) % ettic (2#&fe#±) N e«LA (22#&fe 
t r-&fe&©&*# 

(H»ij9) tmwiJsm'BLV, (nwij9) ©v$*bs»ib&&tt2f (39. xo. 

t5 + ^ 5^**£»£aiCRv>X- (7/l/tV. B*^bT*±) £M£LT£ 
Et*. K&-r*»^fe©^^X©R«J:0«ll!L/:yy ADNAIco^Tt h 
14#*feft:»rM-©fiil**PCRj*lwJ;0*W-r5 (*ftfl9x 42, 43#M) 0 t h 
14#&fe& (Brfr) £fc#**-7$XES«M&*Mi (H»]42) &tf (HJfe^43) 

t h^#M«ite^ t h2#^-&^ (KM-) tit h$t#/csi»£T£. t h 22 

(^»|69) t h22#&fe# (Hfftf) ^ABS^ISi***^***^*^* 
t b &£#©#& 



8 R 
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(nmrnm tmutiJj&Rzf. (xjtwo) owxismmzm? (39, xo) 

ICR-?? x£iS£ LtxEt^o R£* 65460?? * X<DKm± «9 

» 

HttLfc^V ADNAKo^Tt h22#&fe#lirtf©&ft£PCR&tcJ;9&l}t-3 
(H«i]3(h 42. 43#BS) 0 t h22#&feft&SWi^©^57l^jt£&ftt-&^ 
^XESMftti (IWiJ42) £:<[>' (HWi]43) T*7j< LtzM *0 tc:4-> "7 OX^T 

(H«]42) (^»J43) Ti#t>n/ch h2#&fe&#rK-£&&i}-£ 

^^X^gti (^WJ68) T'i§t>n£t H4#&feft (lifrtt) ^t5-7-7X 
ZstiLZxffit Z> C £ d X D £ * ft £ T v ? x (DKm «fc D M L tz Y J A DNA£PC 
R&^§ (^WJ9. 42, 43) (Cj;*)$#rLT. h h 2#&fe#g&#8frK-Rtf t h 

(l£«]69) TiibftSb h22#&feft (Bfrtf) vOX^gci (H 

tic&to&ttiZT^v x<DKm&<ommitz? ; adna^pcr&^i (^«]3o. 

42, 43) fci^jgflfLT, t h22#£feft (gfttt) &tft M4§&feft (ISrtt) 

(H»J72) h h2#&fe#»rtt\ 14#&fe& (KM-) K.tf22#&fe# (#r£-) 
£ |h] B$ K £ft t 3 v <5 7. Wl W ©£SE IZ J: 6 fFJ& 

(HWJ71) Tfi^ftSt h22#&fe& (»rK-) H4#&feft (KM") 

£&&-f (H»|42, 43) T'}|t,n/:k b 2#&fe#itfr*£«& 

ADNA£PCR&H (H«|9. 30. 42. 43) tc J: «9 i£#r LT. t h22#&fe& ( 
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t h2#+14# (H»J70) , 14# + 22§ (HWIJ71) , 2#+14# + 22# ( 
£fefl72) mtL&ZmtZ-??; X%m$:ft&&fcft^m (&%0|67; Kitamura 
t>, Nature, 350, 423-, 1991), gljU (Zou£, EMBO J., 12, 811-, 1993; C 
hen £>. EMBO J., 12, 821-, 1993)itfc^£K!I X^ttiSSE** 
OilL, t h2# + 14#, 14§ + 22#, 1 7^tt2#+ 14# + 22»Jfefe#^«^ 
Sv**£PCRfl?Jfr^ (&J60]9 N 30, 42, 43) iCct^g&L, iJC^ttt h 
ZM^tZ^V^MZmtLtZ (Greene, Nature Genetics, 7, 13-, 1994, 
L'onbergb, Nature, 368, 856-, 1994) 0 

immmw *m\z±K>nz>nz>\i biKW^B^^vt hftfe#^t57 

(HWI25) iPHIlc (||«ij42, 43, 68, 69, 70, 71, 72, 73) T'ff t>ft* 

U til U UD-7«i»L, /W7'J F~7^Mt5o 

l-3aiB*«L««±»*BLISAj*TJ»»f'rSo ELISA&li (JtlfcflMs 15, 21, 
22, 25, 33, 34* 37, 38) IC* L^£&Ti74H\ t h$t#fi§&:&t/b hft&H 

(J^0J75) T^^!a#«ttM«7Uyi/«*n2F|fflia»S**^7^«>^Oj(il» 

50* , 99X ©3fi^tco^Tlfa?i4 : 'Ov^XlgM£7>^t±Jt5 c i:r>'^»^^ 0 / Co £ 
&^2ili$®*> ^vOXji^jfaLjfo^Ov^xigM^jg^ (HJfe#|14) © 
BLISA tt*fflHT£«Lfc. PBST^L/c!5t-7^XlgM$t^(Kirkegaard &'Pe 

8 8 
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rry Laboratories Inc., 01-18-03)£@£ U 8a*T5XFBS£&ft] L/cPBST'^ 
9lLtzfo}&UM$:tDA_tZo ^^ + *>^-^^^^7.1gMtn:{*:(Kirkegaard 
& Perry Laboratories Inc., 074-1803)£2jd;^ TMBZ££K£U 450 nm©!R;)t 
g^S'J^LfCe ftMZtltzW7.]gUC7 7- ^ y^s. 03081D) ^|$iLg 

7l/;I/36<ift*$tlfcTT2F|BBaS*0*y 57^0^, *>5**<9W ©*>© 
H20^. *y ^T^X^vSxlgM^Jg (ELISA) 



+ ^ ^% I gM (mg/l) 



0 12 
50 11 
99 1.5 



#t/c<i^©K^±©ae?^f6at*^t^*6tt*3#oaajia*<ii«$nfeo fit 
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e n % 

EBI#*: 1 

mnco&z : 2 0 

ftnom : 
mom. : -*« 

E?J08JS:l©tt8 £f£DNA 
B£?iJ 

TGGAAGGTGG ATAACGCCCT 20 

E^J#-t : 2 
E?iJ©fi£ : 2 2 

mnom. .• 

h#ps;- : fill** 
E?iJ©Sa : ffllOttK £$DNA 

TCATTCTCCT CCAACATTAG CA 22 
: 3 

E^iJ©ft$ : 2-1 

w.nom : 

mom : -*«[ 

h#D : mm 
mnomm : f&©&® £j&dna 

TGTAGGGGAC CTGGAGCCTT G 21 
E7>JM : 4 

9 0 
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mno&z : 2 i 
&n®m : 

TTGACAACTC ACCTGGACTA G 
S£?iJ#-t : 5 

mno&z : 2 0 

: -*« 

BE?|J 

CTCTCCTGCA GGGCCAGTCA 

m&itt • 6 

&?|J<D^£ : 2 2 

: 

«©» : -*«- 
htfp*- : Ulltf 
lE^iJoaiS : ftfc©£& £j&DNA 
BE?|J 

TGCTGATGGT GAGAGTGAAC TC 

B£^iJ#-t : 7 
E?iJCD^£ : 2 0 
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mom -*« 
Mo*- -.mm 

%mom& : £j&DNA 

AGTCAGGGCA TTAGCAGTGC 

mm^r : 8 
Se^iJ®^^ : 2 0 

mWnm. : fifeO&K -n^cDNA 
GCTGCTGATG GTGAGAGTGA 

mm^ : 9 

E?IJ<D:1£ : 2 0 

K^jcm : m& 
mom : 

TGGTGGCTGA AAGCTAAGAA 

8£?'J#-§ : 1 0 
E?iJ©g$ : 2 0 
@E?|J©S : 

Mo*- : ttfjM* 
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20 



20 



WO 97/07671 

E?U<Z>&£ : flkOttit £$DNA 

mn 

CCAGAAGAAT GGTGTCATTA 

mym^ : 1 1 

mWOMiZ : 2 0 

W,nomn : -nJE&DNA 

TCCAGGTTCT GCAGAGCAAG 

i£?'J#-t : 1 2 
g£?iJ<D£2 : 2 0 

TGTAGTTGGA GGCCATGTCC 

I£?|J#^ : 1 3 
E?|J<E>:1£ : 2 0 
: 

E?iJ©Hli : ffe©&& -nJjjtDNA 
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20 



20 
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CCCCACCCAT GATCCAGTAC 

mm^r : 1 4 

mW&Z : 2 0 

mww. : &® 

CCCCTCAGAA GACGAAGCAG 

Be?iJ#^§- : 1 5 
K?iJOg$ : 2 2 

mcom. : -*« 

W-fWUm : flfe©&& £j&DNA 
GAGAGTTGCA GAAGGGGTGA CT 

: 1 6- 
@S?iJ©^^ : 2 2 

SE^JOM : ftfecDMK -a^DNA 
GGAGACCACC AAACCCTCCA AA 
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20 



20 



22 
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iE?iJCD;g£ : 2 0 
: -*« 

eyij©aa : tt©tt» &J&DNA 

E7fl 

GGCTATGGGG ACCTGGGCTG 

E?'J#"t : 1 8 
E?iJ©££ : 2 2 
B£?|J0S! : 

Mo*- : Stttt 
E?"J©*I& : ft&CDfe& "dJ&DNA 
E?iJ 

CAGAGACACA GGCACGTAGA AG 

E?iJ#^ : 1 9 
E?U©JL$ : 2 0 
E?'J©S> : fflk- 
m<D& : -*« 

E?iJ©SH : flfc©&® o-J&DNA 

TTAAGGGTCA CCCAGAGACT 

EfllM : 2 0 
B£?iJ©g£ : 2 0 
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20 



22 
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m<D& : -*« 

mnomm fa®®® £j&dna 

TGTAGTTGGA GGCCATGTCC 

KJiJ#-f : 2 1 
S£J|J<D^£ : 2 0 

mwm : 

CAAAAAGTCC AACGCTATCA 

B£?iJ#-t : 2 2 

: 2 0 
BS^iJcDM : &® 
: -*«( 

GCCCTCAGAA GACGAAGCAG 

&?|J#^ : 2 3 
I£?|J©M£ : 2 0 
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20 



20 
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mmomm &©&& £j&dna 
mn 

TCGTTCCTGT CGAGGATGAA 
Se^iJ#"t : 2 4 

mnv&z : 2 0 

E?'J©M : 

aiott : -*« 

B£?iJ©«*i : tizOffl®. £|&DNA 
Efll 

TCACTCCGAA GCTGCCTTTC 

mm*** : 2 5 

mno&z : 2 i 

E?i]©M : 
«©tt : -*« 

EM 

ATGTACAGGA TGCAACTCCT G 

E?|J#^ : 2 6 
BE?iJ©££ : 2 0 
i£?ij©12 : 
«©tt : -*tt 

@S?"J©3I*1 : ftk©&& -nfiKDNA 
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20 



20 
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TCATCTGTAA ATCCAGCAGT 

E?'J#"f : 2 7 
K?'Jc9:g£ : 2 0 
lej'JOM : 
«©» : -*« 

E?IJ©S8 : flfcO#» -a^JcDNA 
E7U 

GATCCCATCG CAGCTACCGC 

EJ«J#-t : 2 8 
E?ij£D^£ : 2 0 

mwm : 

E3RJ©«S : -nJ&DNA 
E*J 

TTCGCCGAGT AGTCGCACGG 

E?iJ#-f : 2 9 
EJ'jO^$ : 2 2 
E?lJ#M : &® 
m<DWi : 

F*oj?- : mm 

EJIJ08JB : ftfc©&® £j&DNA 
E?U 

GATGAACTAG TCCAGGTGAG TT 
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E?lJ#-t : 3 0 
E?iJ©g$ : 2 2 

@£?|J©3I3I : ftk©&& -nJ&DNA 
EW 

CCTTTTGGCT TCTACTCCTT CA 

mm^ : 3 1 

K?'J©;g£ : 2 0 

mnom ®& 

m<D& : -*« 

&?|J©SH : flfe©&& -dJ^DNA 
E?'J 

ATACACGGTA CCCACTCTGG 

: 3 2 
BE?iJ©^£ : 2-0 
g£?i]©M : 

mnomm. : ^cd^m £j&dna 

E?>J 

AACCAGGTAG GTTGATATGG 
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22 



20 



BE?"J#-f : 3 3 
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B£JijO^$ : 2 0 
BE?"JCDM : m& 

mnomm £j&dna 
e?« 

AAGTTCCTGT GATGTCAAGC 

mm^ : 3 4 

EJ>J0^£ : 2 0 
BSJIJ©^ : 

mon : -*« 

h#oS>- : Baft 

e#i 

tcatgagcag attaaacccg 

SEJ'i#-t : 3 5 
E?'J<Z>:1£ : 2 0 

mwm : &® 

E3&JOSUB : £/&DNA 
E3»J 

TGTGAAGGAG GACCAGGTGT 

E?iJ#^§- : 3 6 
EJiJO^S : 2 0 
E^iJOM : 
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20 



20 



1 0 0 
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Hoi?- 

TGTAGGGGTT GACAGTGACA 

ETAM" : 3 7 
K?iJ©:g£ : 2 0 

mnom : 

fl©& : -*tt 

&?'J©S3I : ftfe©&& &J&DNA 
E?U 

CTGAGAGATG CCTCTGGTGC 

: 3 8 
&?"!©£ £ : 2 0 

«©» : -*« 

E?y 

GGCGGTTAGT GGGGTCTTCA 

E3&JM : 3 9 
BS?iJO^$ : 2 0 
B£?|J©§2 : mSL 
m<D& : -*« 
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E*goag : ft®** £/&DNA 
GGTGTCGTGG AACTCAGGCG 

20 

E?ij#-t : 4 o 

E?iJ©:1$ : 2 0 
Efll 

CTGGTGCAGG ACGGTGAGGA 

20 

E?iJ#-t : 4 1 
EyijOftS : 2 0 
E^iJ©M : 

E?>J<Z)ag : fikofttft ^DNA 
E3&J 

GCATCCTGAC CGTCTCCGAA 

20 

E3*]*-f : 4 2 
EJiJ<D££ : 2 0 
E^ijCDS : &® 

Eyiioaa : flfeo^^ £$dna 

EM 



WO 97/07671 

GGGTCAGTAG CAGGTGCCAG 

mm^r 4 3 

K^iJO^^ : 2 0 

m®& : -*« 

AGTGAGATAA GCAGTGGATG 

BS?iJ#^f : 4 4 
B£JiJO^$ : 2 0 
BE?'J©M : mm 

«©» : -*tt 

GTTGTGCTAC TCCCATCACT 

S£3«^ : 4 5- 
E?iJO^$ : 2 1 
E^iJcDM : 

moft : -*« 
h#ds;- : mm 

IS?|J©§^ : ftfe<D&& £0DNA 
TTGTATTTCC AGGAGAAAGT G 
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20 



20 



20 
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BE?iJ#-^- : 4 6 
B£JiJ©5£ : 2 0 
&?|J©M : 

E3*j 

GCAGACGAGG GGGAAAAGGG 

@2?'J#-t : 4 7 
mHOMtS : 2 7 
E^JOM : &m 
: -*« 

ATGGACTGGA CCTGGAGGRT CYTCTKC 

B£^iJ#-t : 4 8 
mtO&Z : 2 7 

«©« : -*« 

.E^JOSS : fikOSTS £/&DNA 
E3*J 

ATGGAGYTTG GGCTGASCTG GSTTTYT 

E?iJ#-f : 4 9 
I£?'J©££ : 2 7 
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20 



27 
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mn 

ATGRAMMWAC TKTGKWBCWY SCTYCTG 
EW## : 5 0 
K?iJ©:g£ : 2 0 
&?|J©M : 

: -*« 
H^i?- : an^ 
IE?iJ©S3I : ftfe©&& £/?JcDNA 

CAGAGGCAGT TCCAGATTTC 

E?IJ#-f : 5 1 
@£?|J©££ : 2 0 
SS^iJCDM : 

mom : 

TGGGATAGAA GTTATTCAGC 

E9>J#-t : 5 2 
@£Ji|©££ : 2 0 

: -** 
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27 



20 
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ATGGACATGR RRDYCCHVGY KCASCTT 

B£?'J#-t : 5 3 
: 2 8 

le^iJCDM : 
ttOtt : -*« 

CCAAGCTTCA GGAGAAAGTG ATGGAGTC 

g£?ij#-f : 5 4 
E3*J©£3 : 2 8 

E^joaa.-ffiom ^ D na 

CCAAGCTTAG GCAGCCAACG GCCACGCT 

E^JS-t : 5 5 
IE?iJ<Dg$ : 2 8 
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CCAAGCTTCA GAGGCAGTTC CAGATTTC 

EyiJS-f : 5 6 
K?iJ£>^£ : 2 8 

imom : &m 

GGGAATTCGG GTAGAAGTCA CTGATCAG 

E?iJ#-t : 5 7 
E2HJ©g$ : 2 8 

mnom 
mm 

GGGAATTCGG GTAGAAGTCA CTTATGAG 

iE?«J#-t : 5 8 ' 
mW&Z : 2 8 

mnom. : &® 

GGGAATTCGG GTAGAAGTCA CTTACGAG 
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B£?'J#-f : 5 9 
|E^iJO^$ : 6 0 

mwm : 

m®n ■ -*« 

K?|J®3I2S : ftk©&& -q-^cDNA 

ACCTTCATCG TCCTCTTCCT CCTGAGCCTC TTCTACAGCA CCACCGTCAC CCTGTTCAAG 

B£?iJ#-t : 6 0 
W.no^ : 6 0 

ttOtt : -*« 

TGATGCTGCA CCAACTGTAT CCATCTTCCC ACCATCCAGT GAGCAGTTAA CATCTGGAGG 

SE?'J#-f : 6 1 
&?|J©:5£ : 2 2 

le^ijos : 

«!©»[ : -*« 

CTGGGGTGAG CCGGATGTTT TG 

K?|J#^ : 6 2 
: 2 2 
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CCAACCCAGC TCACCCCAGT TC 
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m * © fg h 

3. 4/=«ttft©^*5fefefl£*S^tt-t©»ffr*<l Mb (W^***f) JEJJh 
©*fc$£W*Sk©T&£tt#©iBHfS 1 iS*^tt»2TO«©^fto 

4. ^*ftfe#**^tt*©J|ff^tt(**3- K^«««*^t>©7f**l»* 

commm i *i£fciim2iiE«©;£&o 

5. #-*A:tttt«[©^3fe»!'fe<**-6^(4^©»r)T'^t>^ ?o-t?;W>>\ 
fcttatt©^*ftfe#*SV>tt^©l»jt*^t;jBBMli ^ ^o-b;i/Jgfifeftl©«^ai 

mmm i « tz&n 2 EE«©#a:o 

6. *fclitta©^*ftfe«:*SUtt-t©||f>T-^t;£ ?vkJV1>^ BUf5^ 
itt^$*Tf^«$nyti»ia^&»*$n/:t>©T*S»*©$gH»5 5E«l© 

7. *-tfctttttt©^*ftfeft:*5^tt-t©»rK-«:^t;aiBaA<t hIE^2^^ 
«BJ!S7?**»*©|gH5S 5 3SE*i©2fi£o 

8. ^ ^D-b;l/JgfiJttl©i§i^ttlJjad<-e^^A 9fflflSTS>^ft*©|&Hm5ll~m 
7 5©i^-f n^-«lcE*©*feo 

9. ^b#litt*ft^-r*«Bia36<ESaiBST**tt*©IIHJ|S 1 11*7^(4^2^ 

lfife©;£&o 

*«»^satt*<*©^*»fe{**s^tt*©wffr±©ttaw©«fi^tRii:* 
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ie*s©#&o 

i2. Miei^©jta^ti^i:*s^(iffii5i©iSfei L *<^tiLT^-5,^©^h h 

a^*<sw»e?-ffii^*a*^fe^j:e)fiFS8$tLfct©T*sa*©igffl»ii^ 
ie©©^So 

14. *y5*t h»w<oi?L»«j-e*s»*©iBa^iTO«©^o 

15. n$?Lt&«3J&<v •> S»:fc©iEffl£l4igIEtt©:&S£o 

16. IS*©fEfflm2JIlcIE«©*}*{wJ:0f^S!!1-5Ci^-e§x J£-£/c(i^i& 
©^*fefeft*5^Wi^©Wr>t*^t^^^^tt^«i#t-S«Ba&o 

17. *^5#k H&^«rft«-r5^J6©a*©lEffl^l6lIIEtt©^t^^^« 
£rr£Jffli!S©{£fflo 

18. fit*©$5ffim 1 ilfc<J:U ; m3ll~^15^©^-fn^-illc|5^©^(C«t ^3 
ft«t*Ct*<Ti, #-*f:tt«»©H*&fe**S^ii^©Wr)T-^«^L. 
Kfl**fett*SlWi*©WJtJ:©afc ; ?- £f£3|-r6*;< 5#.t hl&«5s tfctts 
ItjfS©^- L < ttfctt©fl*»fe#** lMi*©»rfr£«tt U 

&swi*©itffr±©afc***a* s^©to 0 

19. tt$©f&Sm8XREtt©*;<?&fc httto*fctt*©*R©XEIcJ:«}f»& 
n5#-*/:ttSlSJ[©^*^fe(**-5^tt^©»rfr^«^L. &#*Skfe#*S 
^(**©^fr±©£fc^£fS5t"f S0k hSb^O. Sfcte. ¥-fcl<(iM®^ 
3Mfefefc*Sl*(i*©«INn*«fcU tt^**fe#**^tt*<OKr^±®afi? 
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20. tt*Offin«l89Ett®+;t9*b httfefe L < (**©?** fcti**©ffi 

21. ft*©f&fflftl8«E«t©*y7#k httttfeL<(i*©?R*fc(ift$®fg 

22. BaHST?*5tt*0HiB*21lBEtt©IIB.iao 

23. fi*©$Gfflm2iiite«©,M<t SiD-^M<j;oa^tu:OfFi!!$n/c^ 
^tt-t©wf«"±©afi^€:iea-r*tt*0iEH*i85E«io*y m&&*> 

25. tt*©f&B*189Ett©*;(7*b h»tt&L<tt*©*R*fctt|»*©fc 
B»19*Ett©#b h»ttfcL<«t©?8og# % ffl«*fcttfflte(C*5^T. 

^!K©S5!>t&o 

26. **5#b F»^©*fflW<B|fflBa-e*-5ll|f*©$gH»25TO«©^o 

27. B«ltt*<$-XD— TflliaiBi^LT. ^b&nT^*»^26E*©*tt. 

28. ^^^»3Stt^^S*<K#"t?*sa*©$EBBmZ5^-m27^©^rn^-- 

5HcE*©artto' 

29. ia#^?L»^©St#T**5»*©|giBjR28iiEtt©^rj*o 

30. Di?LI*tl©$t#*<fc hft#T«5tt*©fgB*293fEtt©£&. 

31. *-*fctttt»©^**ft#*«mi*©»f^|il^L, 5£**&fe#&S 
^tt«©Vr^±©ftfi?«rlKIK^«tt^©fEBJII189Ett©^> 5#b httfefc 
L< li*©?&£;fctem3fc©fgHS&i9£E«©#b h»«Dt>L< (**©*»*, 
ttilfi^ irai:*S^tt«H©afi?A<X»LT^53Rtt©*t hftft±£E3 
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